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Summarizes Wartime and Postwar Investigations: Here, 
for the first time, are summarized the many wartime and 
postwar investigations of the new super-alloys. This book is 
a compilation of data on eight Haynes high-temperature 
alloys gathered by the National Defense Research Council, 
the National Advisory Committee for Aeronautics, and promi- 
nent university and industrial research laboratories. 


Where These Super-Alloys Are Used: The major use fo 
the Haynes high-temperature alloys, until now, has been in 
the aircraft field. They have been used successfully in such 
Stress-rupture (above) and short-time parts as turbosuperchargers, turbine blading, rotors, cabin 
tensile properties for each alloy are pre- heaters, and exhaust stacks. Now they are also being put to 
sented in tables and charts. Data on usein thechemical, oil -refining, and heat-treating industries— 


chemical composition and physical and od high-t i likewise essential. 
mechanical properties are included for waeenge os eee era eat 


each of eight Haynes alloys. 

Who Should Have a Copy of This Book: Every engineer ané 

metallurgist who designs or specifies equipment for service 

at elevated temperatures should have a copy of this book. 

Design engineers, particularly, will find it a useful guide is 

87 pages— 51 tables — 58 charts the selection of alloys to meet the exacting requirements of 
44 photomicrographs high-temperature service. 


HAYNES Alloys 
for High-Temperature Service 


Haynes Stellite Company, 
729 S. Lindsay St., 
USE THIS Kokomo, Indiana 


Please send me, without obligation, a copy of “Haynts 


CONVENIENT Alloys for High-Temperature Service.” ont 
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Canada's plastics industry is mushrooming. The 
dollar volume of plastics production in Canada 
now is running at a rate more than seven times 
that of 1939. Near the end of 1947, Dow Chemical 
of Canada, Ltd., at Sarnia and Monsanto (Canada), 
Ltd., at Montreal put into operation polystyrene 
plants. Now Canada’s dependence on the United 
States for polystyrene has almost disappeared. Both 
of these companies, in fact, are exporting that basic 
material. 














In addition, Bakelite Co. (Canada), Ltd., is build- 
ing a modern plant at Belleville that will cost more 
than $2 million. Canadian Resins & Chemicals, 
Ltd., is building a plant at Shawinigan Falls to 
turn out vinyl resin plasticizers. Die-Plast Co., Ltd., 
of Montreal is getting set up to produce single 
threads of saran for use in weaving saran cloth and 
plastic insect screens. The manufacturers expect 
that their exports eventually will be two or three 
times as large as their domestic sales. 











Evropean recovery requirements are being appraised 
by ECA. For the first year, here are estimated 
dollar values of some commodities Europe will get: 
steel, $95.7 million; copper, $85.6 million; lead, 
$53.5 million; zinc, $37.4 million; coal, $245.3 mil- 
lion; petroleum products, $379.7 million; chemicals, 
$166.5 million; phosphates, $1.0 million; nitrogen 
fertilizers, $20.6 million; cotton, $511.3 million; fats 
and oils, $131.9 million; and oil cake and meal, 
$60.2 million. How much of these commodities will 
come from the United States and how much from 
other Western Hemisphere sources has not been in- 
dicated. Current goal of ECA is a quick 30 percent 
increase in European production. 








Voluntary commodity allocations are not working 
out as expected. Department of Commerce is being 
asked for allocation programs by industries it would 
rather did not have them; it is getting refusals from 
those industries in which the government would like 
to put allocation programs in operation. 
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How big a bite will the petroleum industry take 
from U.S. steel production? A voluntary agreement 
among the steel makers may decide the tonnage 
allocated. To boost petroleum production about 5 
percent, the oil industry has asked for 15 million 
tons of steel in the 18-month period that began 
April 1. But David K. Bruce, Assistant Secretary 
of Commerce, told a congressional committee in- 
vestigating petroleum and steel shortages he was 
not convinced that the oil industry needs that much 
steel. 


Faced with a tight supply situation and already 
doing all they could to increase output, the nitrogen 
producers saw little advantage in the Commerce in- 
vitation. The law does not require acceptance. So 
the nitrogen producers decided not to name an in- 
dustry advisory committee. Unless they change their 
minds, no further action can be taken. 


Manufacturers of caustic soda and soda ash, on 
the other hand, did appoint an advisory committee. 
Meeting in New York City in April, the committee 
drafted a tentative schedule of export allocations 
to submit to producers. Alkali manufacturers, the 
committee agreed, will continue to make supplies 
available through normal distribution channels. 


Military stockpilers are seeking priorities or end-use 
controls over strategic materials. The stockpilers 
have won large appropriations to put more ma- 
terials on the shelf this coming year. What the 
military wants ready for use on a moment’s notice 
(on the books, preferably, to be brought into force 
by a directive from the President) is machinery to 
police end-use of these materials. Munitions would 
get top priority, with stockpiling and civilian indus- 
try, in that order, following. The armament pro- 
gram would have to balloon considerably, however, 
before such priorities would be voted by Congress. 
Hence, the military will get materials via dollars, 
not directives. 























Topping the list of strategic materials in Group A 
(items which must be stockpiled for emergency use) 
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Can You Get a 5 
a) pig 
cal 
i 45” Turbine Through | * 
Fr 
7 (ae 4 pr 
a, cal 
ita 
ZY PROBLEMS: How to get a large impeller into a pressure vessel on 
| f= : through a reasonable size opening of less diameter than the impeller. , 
0 
EXPLANATIONS Just as the umbrella was a cumbersome 
affair until it was made to fold up, so a large cast impeller is frequently Th 
a = impossible to use economically in a pressure vessel. Either an expensive on 
nozzle has to be provided, or the vessel cut open. pe 
c 
SOLUTION S$ Mixco Engineers solved this problem by applying sel 
the method of blade attachment used in most paddle construction. tal 
Thus the method is not radical but generally accepted. The remov- > an ieee AY isi 
able blade turbine impeller provides for entry through the smallest 3 , a the 
possible opening. A — " 
EXAMPLES Given a 45” turbine: with blades removed, the “ 3 
disk will pass through a 31” opening. With the disk split, it will pass oe Sci 
through a 16” opening, ready for assembly (without welding) inside (jo Za. . Co 
the tank. The saving in tank fittings, nozzles and assembly time are ver 
worthwhile and should amount to more than $500 in a stainless steel | A Tr 
pressure vessel. Other features appreciated by hundreds of users are: V hg wo 
Lighter weight—permitting lower first cost. IMlustration shows simple method of **splitting™ br: 
Adaptability to other uses by changing blades. turbine. Disk is made in halves and bolted to the ba 
_ hub. All torque is transmitted by these bolts, the 
Low cost replacement of blades eroded or corroded, instead Of — two halves ore held at the edges of the disk by two co! 
i } mating clips. For many applications it is not neces- 
replacing heavy casting. 4 . sory to split the turbine, in which case the disk Ser 
Permits use of composite construction such as low cost alloy for is furnished in one piece. Ne 
disk, high cost alloy for blades, where abrasion is a serious problem. 
This important detail in the business end of an agitator has helped If you would like to have some phase of TI 
many engineers solve problems of an almost impossible nature. agitation similarly discussed, write us your dit 
Of course these impellers are designed as part of the complete suggestion. You will receive a personal reply. 
\ Mixco line of heavy duty agitators with... Write us also about your regular require- the 
: ments in fluid agitation. Our wealth of back- mz 
ground and experience gets results for you. me 
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om _ po 
With Independent Bearings for the Agitator Shaft r sci 
‘ Company 
i Address po 
S E RI im S W t Please send me the aterature omnes Wil 
[) 8-66 and B-76 Side Entering Mixers 
1 to 50 H P | [] 8-78 Permanently Mounted Mixers for Pressure Vessels and the 
ete Open Tanks 
d J [) 8-75—Portable Mixers (Electric and Air Driven) Fo 
For open an i [] 8-77—Loborctory Mixers ” aw 
| [) Mi-11—Operating Dota Sheet 
closed tanks i Mixing Equipment Co., Inc., 1028 Garson Ave., Rochester 9, N. Y. CHF 








MIXING EQUIPMENT CO., INC.* 1028 Garson Ave. Rochester 9, N.Y. 


is a catalog of materials from agar, through chro- 
mite, cobalt, coconut oil, industrial diamonds, jewel 
bearings, manganese, nickel, opium, palm oil, plat- 
jnum, quinine, crude rubber, natural latex, rutile, 
shellac, tantalite, tung oil, tungsten and vanadium, 
to zircon. In Group B (materials to be kept in 
limited stocks because of availability or ease of 
substitution) are aluminum ingot, graphite, mag- 
nesium ingot, steatite, ground talc and wool. Group 
C (items not recommended for stockpiling because 
of storage difficulties) includes Canadian asbestos, 
pig and hog bristles, cork, optical glass, iron ore, 
cattle hides, balsa lumber, mahogany, petroleum, 
radium, iron and steel scrap, and uranium. 


Freeze order on war plant sales came too late to 
have much effect. All but about 300 of the 1,800 
properties have been sold. Some of the contracts 
carried a national security clause, giving the mil- 
itary a chance to get the facilities back in an emer- 
gency. But most of the units have been converted 
to peacetime production. 


The President's freeze order, even if extended a few 
months, will not halt WAA’s selling activities. Gen- 
erally, WAA knows the plants it can and cannot 
sell. It can still sell any plant if the contract con- 
tains a recapture clause. When no recapture clause 
is included in the deal, WAA can get clearance from 
the military to go ahead with the sale. 


Science Foundation legislation may still get through 
Congress this year. The present bill is not contro- 
versial. Critics of last year’s bill, including President 
Truman, who vetoed it because the Foundation 
would have been independent of the executive 
branch of the government, are now behind S. 2385, 
backed by Senator H. Alexander Smith, and its 
companion bill, H. R. 6007, introduced by Repre- 
sentative Charles A. Wolverton. Both legislators are 
New Jersey Republicans. 


This year’s bill provides for appointment of the 
director of the Foundation by the President, with 
the advice and consent of the Senate. The director 
may be removed by the President. Foundation 
members, 24 in all, are also appointed by the Presi- 
dent. Other changes: the Foundation would be au- 
thorized to “develop and encourage” a national 
policy for promotion of fundamental research and 
scientific education, but not to “establish” such a 
policy, as provided by last year’s bill; the director, 
with the approval of the Foundation, would award 
the scholarships and fellowships, instead of the 
Foundation itself having authority to make the 
awards. Just how military research would fit into 
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this program and what would happen to the Inter- 
departmental Committee on Research and Devel- 
opment remain obscure. 











Importance of technical manpower is stressed by 
leading industrial scientists who are following close- 
ly the revived selective service legislation now be- 
fore Congress. When he appeared before it, Dr. 
Charles A. Thomas, ACS president, told the House 
Armed Services Committee that Russia has already 
embarked on a five-year plan to step up scientific 
training. 


Thomas, who is also executive vice president of 
Monsanto and former head of the Clinton Labora- 
tories at Oak Ridge, Tenn., warned against repeti- 
tion of the tragic blunders of World War II, when 
technical workers and students were drafted indis- 
criminately. “Science and technology,” Thomas 
said, “are essential to national survival.” 
~- 

While he does not favor providing “draft havens” 
for any groups, Thomas made the following specific 
recommendations: (1) deferment of scientists and 
technologists fully utilized in essential work in in- 
dustry, government and military establishments; 
(2) deferment of university scientists engaged in 
teaching and research; (3) deferment of promising 
scientific and engineering students under a limited 
quota; and (4) creation of a national scientific ap- 
peal board, consisting of civilians with recognized 
scientific background, to decide all appeals for de- 
ferment of scientists and technologists within the 
legal criteria. 


Unless the scientific and engineering talent of the 
nation is conserved and developed, Thomas warned, 
the armed forces will deteriorate, national security 
will be lost and “the stability of the peace structure 
will fall.” 


At present, however, draft legislation on Capitol 
Hill provides no special consideration for scientists. 
Draft bill now will repeat, from the point of view 
of the scientists, the same mistakes of World War II. 
It will be the old battle for individual deferments 
all over again. Already the American Council on 
Education has advocated national and special con- 
trol of scientific manpower as a way to give the 
problem the serious attention it deserves. Associa- 
tion of Land Grant Colleges is thinking along the 
same lines. 














Plan for sale of stock in Wyandotte Chemicals 
Corp. to Solvay American Corp. has been approved 


(Continued on page 76) 








~ PICTURE OF A TUBE 


It isn’t easy to turn out thousands of feet of steel tubing a 
day — and be willing to hang your reputation on every inch 
of it. A certain tube manufacturer is willing; here is his 
success story. 










The manufacturer of steel tubing must keep track of such 
factors as presence of stress, grain orientation and metallic 
phases. He must have some way of studying atomic struc- 
tures and arrangements which influence grain distribution 
and directional properties. 







By constant control of these factors, this manufacturer 
produces steel tubing which carries, in every inch of its length, 
“top quality.” Such constant control demands analysis equip- 
ment which is both fast and accurate —which reaches deep 
into the submicroscopic field. 













Metallurgists find such qualities in General Electric X-Ray 
diffraction units. With x-ray diffraction they can keep pace 
with the manufacturing process; check on and control quality 
at each step. The x-ray diffraction pictures you see here 
represent just such a check. 









They are visual answers to the continuing questions of 
production control; they can be visual answers to the vexing 
problems of any business. Look into x-ray diffraction for 
your company. You will find that it will often pay for itself 
on the first few assignments. For more information write 
General Electric X-Ray Corporation, Dept. E-36, 4855 
McGeoch Ave., Milwaukee 14, Wisc. 















CHECK THESE OFF: 






General Electric X-Ray diffraction units are used for 
quantitative and qualitative analysis. 







G-E diffraction equipment determines ultimate crys- 
tal structure. 






/ G-E diffraction equipment investigates behavior 
/ characteristics of many materials. 








There are G-E industrial x-ray units for the visual inspection 
of light metal castings, packaged goods and small assemblies. 
And there are G-E industrial x-ray units which see through 
inches of steel. 








General Electric Industrial X-Ray equipment has estab- 
lished a twenty-year record of service. It is your assurance 
that when you buy G-E you buy the best. 
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GROWING UP 


G-E X-Ray Diffraction Unit — XRD-1 
The G-E XRD.-1 Diffraction Unit — with its 


accessories — can look into the composition, 
structure and properties of many materials; 
can help in the routine control of manufac- 
turing processes. A powerful scientific instru- 
ment — its adaptability and ease of use make 
it ideal for chemist, physicist, metallurgist 
and engineer. 


SIMPLE — Perfect alignment of camera and x-ray 
beam achieved by just three adjustments. 


ACCURATE —Camera track bearing surfaces are 
carefully and accurately machined; give precision 
alignment along their entire length. 


VERSATILE — With the fine XRD accessories this 
unit will produce x-ray diffraction patterns of 
metals and metal alloys, chemicals, paints, ceramics, 
tubber, textiles, minerals and more. 








General Electric X-Ray Corporation manufactures and distributes x-ray apparatus for industrial, 
medical and dental use; electromedical apparatus; x-ray and electromedical supplies and accessories. 
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(Continued from page 73) 
by Wyandotte stockholders. Initially, Solvay Am- 
erican will invest $12,750,000 in new Wyandotte 
stock. Later stock purchases by Solvay will bring 
its total investment in Wyandotte to about $18 mil- 
lion, still a minority holding. 


When Solvay offered to purchase the stock, Wyan- 
dotte was in the market for working capital. It also 
has a $25 million expansion program to finance. 
The Solvay purchase offer looked like the best bet, 
so Wyandotte stockholders accepted it. Their only 
motive: to acquire added capital. 


Control of Wyandotte will remain in the hands of 
present owners. The Wyandotte management has 
scotched talk of sales agreements, division of sales 
territories and mapping of markets. It emphasizes 
the investment character of Solvay’s share holdings 
in Wyandotte. 











The Solvay interests have disposed of part of their 
Allied Chemical & Dye Corp. holdings and the re- 
maining shares will go into a voting trust. Thus 
Solvay will have no voting interest or representa- 
tion in Allied. Solvay American Corp. is the Ameri- 
can affiliate of Solvay et Cie. of Brussels, Belgium. 


On the chemical labor front there was less unrest 
last year. Strikes in the chemical and allied prod- 
ucts industry declined during 1947, as they did in 
most other industries. Here is how last year com- 
pared with 1946: the number of strikes fell from 
122 to 94; workers involved dropped from 48,100 
to 30,800; and man-days of idleness decreased from 
1,190,000 to 439,000. 











Hours and earnings statistics continue to show the 
chemical industry above the average of all manu- 
facturing in weekly earnings, weekly hours and 
hourly earnings. Employees in the chemical and 
allied products industry worked during January, 
for example, 41.5 hr. a week at $1.31 an hr., earning 
an average of $54.38 a week. The corresponding av- 
erages for the all-manufacturing group were 40.5 
hr., $1.29 an hr. and $52.17 a week. 


All-out battle against communism within the union 
is being waged by the leadership of the United Gas, 
Coke and Chemical Workers, CIO. In upstate New 
York, Martin Wagner, president of the union, has 
fired two left-wing officials accused of undermining 
the union. Vice president Charles A. Doyle of Buf- 
falo, N. Y., faces possible deportation as an alien 
Communist. District conventions of the union in 
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Cleveland, Ohio, and Newark, N. J., have taken 
stands against Wagner and threaten to oppose his 
reelection this summer. The same fight rages within 
the whole CIO, with president Philip Murray and 
his supporters openly attacking the Communists 
for the first time. 


A particularly hot situation has developed at the 
Solvay Process Division of Allied Chemical & Dye 
Corp. in Detroit, Mich. Officials of the local CIO 
union there were suspended by Wagner and joined 
the United Mine Workers, District 50. The leaders 
who went to District 50 then petitioned the National 
Labor Relations Board for an election to decertify 
the CIO as bargaining agent for the 825 employees 
in the bargaining unit. If they succeed, this soda 
ash plant will be without a union contract. Then 
District 50, bossed by John L. Lewis, may start 
trouble. This outfit has not filed non-Communist 
affidavits, so it cannot get on an NLRB election 
ballot. It may, however, seek voluntary recognition 
from the management, striking if necessary. 











The split within the ranks of the CIO organization 
has come over the filing of non-Commuunist affida- 
vits, the candidacy of Henry Wallace and the Mar- 
shall Plan. This rift has intensified inter-union raid- 
ing. And it spells trouble for the employer dealing 
with union leaders whose policies conflict with those 
of the national CIO. 














Natural gas and petroleum in the United States, the 
prophets of doom to the contrary, are still abun- 
dant. At the beginning of 1948, proved reserves of 
natural gas were 166 trillion cubic feet; of petro- 
leum, 24.7 billion barrels, These joint estimates of 
AGA and API indicate a 3 percent increase in gas 
and oil known to be underground. Thus discoveries 
outran consumption for still another year. 


New formaldehyde plant is being erected by Spen- 
cer Chemical Co. on an 80-acre tract near Calumet 
City, Ill., in the Chicago area. Initial production is 
planned for late 1948. At Military, Kan., where its 
anhydrous ammonia plant is located, Spencer 
Chemical recently completed a methanol unit. Part 
of this methanol will come by tank cars to the Calu- 
met City plant, where it will be processed with 
oxygen to make formaldehyde. The new Spencer 
plant will free manufacturers of plastics in the Chi- 
cago area from dependence on formaldehyde from 

















“Uranium Rush of '48"" may be on this summer. 
AEC has offered a $10,000 bonus for the discovery 
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‘here are no mechanical complications in a Nash Compressor. 
A single moving element, a round rotor, with shrouded blades, 
forming a series of buckets, revolves freely in an elliptical casing 
containing any low viscosity liquid. This liquid, carried with the 
rotor, follows the elliptical contour of the casing. 

The moving liquid therefore recedes from the rotor buckets at 
the wide part of the ellipse, permitting the buckets to fill with 
gas from the stationary Inlet Ports. As the casing narrows, the 
liquid is forced back into the rotor buckets, compressing the gas, 
and delivering it through the fixed Outlet Ports. 

Nash Compressors produce 75 lbs. pressure in a single stage, 
with capacities to 6 million cu. ft. per day in a single structure. 
Since compression is secured by an entirely different principle, 
gas pumping problems difficult with ordinary pumps are often 
handled easily in a Nash. 

Nash simplicity means low maintenance cost, with original 
pump performance constant over long periods. Data on these 
pumps sent immediately on request 


NAS 
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No internal wearing parts. 
No valves, pistons, or vanes. 
No internal lubrication. 
Low maintenance cost. 
Saves floor space. 


Desired delivery temperature 
automatically maintained. 


Slugs of liquid entering pump 
will do no harm. 


75 pounds in a single stage. 
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TYOUIQUUUULCUUUAUUUUOUULTUOOOUUUOOTOOGAAAASOAAGAOGAUAAUOUUU ACOA NANENEANAANTNGAONAN ATA AOUO TOOL 


WOUNNTNANI NAN NANT 
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and production of high-grade uranium ores from 
any new deposit in the United States. It also has 
guaranteed for 10 years minimum prices for domes- 
tic refined uranium, high-grade uranium ores and 
mechanical concentrates. In the Colorado plateau 
area, AEC has guaranteed for three years minimum 
prices for carnotite and roscoeite ores. In that area, 
government operation of two plants (one at Monti- 
cello, Utah) to process these uranium and vanadium 
ores has been assured by AEC. Meanwhile, a 40-sq.- 
mi. area in Colorado will be drilled this summer in 
search for uranium, source of fissionable material 
for A-bombs. 


Chemical products from kraft mills may in time have 
greater value than the pulp itself. It takes 4,500 Ib. 
of wood to make one ton of paper. More than half 
of the original material remains. Here is one of the 
big raw material fields in industry today. And wood 











resins. A vinyl ester was produced by reaction of 
tall oil acids with acetylene at the Ludwigshafen 
plant of I. G. Farben. It_ was used as a coating 
vehicle. | 











Crude tall oil, despite its color and odor, has many 
uses. It has been used as a flotation reagent in ore 
concentration, as an emulsifier or additive in asphalt 
road construction, in the manufacture of low-priced 
soaps for industrial cleaning, in making linoleum 
and in other uses. Refined tall oil, combined with 
reagents, does the job of other oils at about half the 
cost. Thus it has been used instead of linseed oil in 
paints and varnishes. It is also widely used in mak- 
ing soaps, emulsifiers, insecticides and disinfectants. 
It is used in metal processing, cutting and lubricat- 
ing oils, core oils, textile processing oils and other 
industrial products. 


Sterols, higher alcohols and other unsaponifiable 





is no worry. An agricultural crop, it can be grown 


on “tree farms.” 


Tall oil from kraft mills pulping southern pine is 
a good example. From an entire United States pro- 
duction of only 10,000 tons in 1937 tall oil recovery 
has climbed in a decade to a record 1947 output of 
more than 125,000 tons. Within a few years the 
growing sulphate pulp industry may recover an- 
ually as much as 200,000 tons. A ton of pulp yields 
from 70 to 90 Ib. of crude tall oil. A plant making 
1,000 tons of pulp a day can recover from 35 to 45 
tons of crude tall oil a day. 

















Among the big United States producers of tall oil 
are West Virginia Pulp & Paper Co., National 
Southern Products Corp., Union Bag & Paper Corp., 
Newport Industries, Inc., Camp Manufacturing Co. 
and Gaylord Container Corp. 


In kraft pulping, the alkali saponifies the fatty acids 
and resin acids occurring naturally in the pine. 
Skimmed off the spent cooking liquor, this soap is 
cooked with sulphuric acid to get crude tall oil. Re- 
fined tall oil is obtained by high-vacuum distillation. 


Although it did not come into use in the United 
States until the middle Thirties, the tall oil recov- 
ery process was first developed in Sweden about 30 
years ago. Spangenberg Werke, Hamburg-Eidel- 
stadt, which pioneered use of tall oil in Germany, 
processed about 12,000 metric tons a year during 
the war. In Germany tall oil was used as a substi- 
tute for linseed oil and resin in the protective coat- 
ing and linoleum industries. Tall oil distillate was 
used to make stand oil-type esters and alkyds. Tall 
oil abietic acid distillate was used as a rosin substi- 
tute in making ester gum and modified phenolic 


matter are also contained in tall oil. Solvent extrac- 
tion of the sterols, although difficult, is possible. 
Phytosterol, derived from tall oil, is now produced 
commercially by Croda, Ltd., in Great Britain. 
Hormones can be synthesized from these sterols. 








At its low price, tall oil competes with fats, oils and 
fatty acids. Refined tall oil sells at about 6c. a lb. 
Even after addition of reagents, csterified tall oil 
sells for less than competitive materials. 





Wrinkle-resistant finish for cotton textiles is avail- 
able to mills and finishers, American Cyanamid has 
announced. Superset, as it is called, is a modified 
melamine resin. Tests show an anti-crease rating of 
3.0 to 3.6 in both warp and filling. Loss of tensile 
strength is held down to a maximum of 8 percent, 
while abrasion resistance is increased. Shrinkage is 
kept within 2 percent. The finish will cost from 3c. 
to 10c. a yd., depending on weight. 

















Basic magnesium plant at Henderson, Nev., will 
now be able to get abundant power from Boulder 
Dam. Lack of power from a guaranteed source has 
been a big barrier to chemical expansion there. Now 
that the magnesium plant has been sold to the state 
of Nevada, it will be possible to unleash Nevada's 








enormous quota of Boulder Dam electrical energy 
for production of chemicals at Henderson. Cali- 








fornia is now using the Boulder Dam power allotted 
to Nevada. Through an agreement with the Cali- 
fornia interests, however, Nevada can draw on all 
the power it needs on short notice. Henderson had 
a $24 million price tag, but Nevada paid $1 down 
and has 20 years to pay the balance out of revenue 
from leases. 
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WHAT COURSE PROCESS ENGINEERING? 


WuereE have we been—and where are we going? These 
ubiquitous questions were at least partially answered, 
we hope, in our annual economic review in February. 
This month the emphasis shifts to technology where 
there is even more need for sober study and _stock- 
Process engineering has come a long way since 
we last attempted to balance the books in a critical 
analysis of its technical assets and liabilities. Yet before 
we can push farther ahead, we must know where we 
stand and the direction in which we are moving. To 
help us all in plotting the future course of our profes- 
sion, the editors of Chemical Engineering present in this 
annual technological issue an unusually comprehensive 
ippraisal of the unit operations and related processes 
and techniques of application. We respectfully com- 
mend it for your study and use. 


} 
taking. 


BACK TO ERSATZ? 


Commopity markets, especially for industrial raw mate- 
rials, remain confused. In a few cases foreign goods have 
begun to move again, such as copra to aid in supply 
of fats and oils. But there are vastly more cases in 
which inadequate supply continues to be a major prob- 
lem for many process industries. 

This has a dual meaning for chemical engineers: it 
provides a new spur for research and development of 
alternative raw-material sources; it imposes On manage- 
ment the need for careful study of inventories and stock- 
piles. 

Some of us have been looking forward hopefully to 
the time when ersatz materials might be largely elimi- 
nated. That solution, were it possible, might be the 
easiest. Certainly it would be the simplest. But trying 
times, such as those we now face in the international 
situation, can also prove an incentive for the profitable 
development of competing processes and materials. We 
must again be thinking about replacing resources with 
resourcefulness. 


THE PUBLIC HAS RIGHTS, TOO 


ne riGuT to strike has come to have in America a cer- 
tain standing which is fully justified. Today no organ- 
ized group of workers should be deprived of that right 
casually or by indirection. But when it is so exercised 


as to produce general inconvenience, actual hardship 
nd potential danger, then it becomes evident that unre- 
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TECHNICAL SKILL STILL NEEDED 





1948 SIDNEY D. KIRKPATRICK, Editor 
stricted right to strike at basic enterprise cannot be 
tolerated indefinitely. 

Washington found means to prevent, for at least 
a while, an interruption of atomic-energy operations at 
Oak Ridge. It did not find means, however, even to 
postpone the perennial interruption of coal production 
with its attendant hardships to the public and to the 
unionized workers not only in the mines but also in 
coal-using industries. Thus the majority suffers because 
en entrenched minority wants to argue about its own 
welfare funds. 

In such cases it is easy to say but hard to apply a 
principle of majority rule. We do apply it at the ballot 
box. We have not yet learned to apply a comparable 
appraisal of majority wellbeing in limiting the scope 
of labor disputes. 

This difficult problem of serving the greater good of 
the greater number must have thoughtful study and 
ultimately some constructive action. We have no panacea 
to offer. We merely pose the problem as one worthy 
of the best minds in all divisions of society. 


FOR BETTER CIVIL SERVANTS 


For a long time the Civil Service Commission has fol- 
lowed an unfortunate policy in the hiring of engineers 
and scientists. Openings have been all too briefly and 
inadequately announced. Sometimes invitations, both 
for written examination and “non-assembled” applica- 
tion, have reached potential applicants long after the 
positions have been filled. 

Recently the Commission has announced a new policy 
which provides an opportunity for chemists and chem- 
ical engineers to make application at any time during 
the balance of this calendar year. Those who apply 
carly are most likely to obtain the positions immediately 
open. But in any case it is expected that later applicants 
will have adequate opportunity to fill other positions as 
they become available in the salary range of $3400 to 
$5900. 






Concress has set the pattern for synthetic rubber man- 
ufacture for two years or more to come. Two hours 
before the authority of Rubber Reserve expired, Con- 
gress passed and the President signed public law No. 469 
which continues governmental control on a sound and 
businesslike basis. 

Ultimately American industry is going to take over 
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the job of manufacturing synthetic rubber and its chem- 
ical raw materials. Meanwhile the government intends 
that there shall be a going enterprise and also sufficient 
standby capacity to protect this country against another 
scrious rubber shortage. 

The important thing, it seems to us, is that the gov- 
ernment must continue to permit effective businesslike 
management, which in this case means an abundance 
of technical skill in both operation and administration. 
The law contemplates this. In fact, the law provides 
very satisfactorily also for both fundamental research 
and sound industrial development. 

Fortunately, the technical skill which is needed has 
Leen available in this work to a very gratifying extent. 
It is hoped that none of the bitterness and debate over 
legitimate differences of opinion on policy will in any 
way deprive Rubber Reserve of such talent and leader- 
ship in the critical years ahead. 


FOR FORTY YEARS, CONGRATULATIONS 


Last month in Chicago our respected and slightly 
younger contemporary, Industrial & Engineering Chem- 
istry, celebrated its fortieth birthday. Many editors and 
publishers, including the distinguished Dr. T. W. Jones, 
editor and manager of publications for Britain’s Society 
of Chemical Industry, joined in making this a happy 
and memorable occasion. All paid well deserved tributes 
to Walter Murphy and the eminent men who had 
preceded him at the editorial helm of “I. & E.C.” Real 
credit should also go to his hard working associates and 
to the progressive management of the Society that over 
the years has made it possible for this journal to record 
so many "of the research achievements of the chemical 
world. To all concerned, sincere congratulations and 
warm regards! 


REFORM OR DIE 


Some of the co-op groups are worried by the threat that 
taxes will be applied to them just as they are applied 
to all other businesses. Recently one spokesman for a 
group of Midwest co-ops talked about “vote stacking” 
by their critics. ‘They urged that co-op organizers and 
members start a campaign with Congressmen against 
those who would tax their form of business. 

That would not be our solution. We feel that the 
co-ops in many cases render a genuine service, either 
to members or the public or both. We think that 
properly managed co-ops are not threatened. We think 
those who are not working in the public interest, as well 
as for their members, must reform or they will naturally 
and inevitably pass out of existence. There can be no 
permanent service to a limited group at the unfair 
expense of the general public. 


A DESERVED REBUKE 


COMMISSIONER Waymack, of the Atomic Energy Com- 
mission, has taken to task some self-appointed spokesmen 
Even though we ourselves may have been 
we nevertheless believe him fully 


for science. 
guilty occasionally, 


o4 


justified in his remarks before the American Association 
for the Advancement of Science when he said “I have 
become rather weary hearing it said that ‘the scientists 
think,” or ‘the scientists demand,’ and other variations of 
that. The assumption, which | consider naive, is that all] 
scientists think alike and demand alike, and that with 
respect to any specific issue it is safe and correct to gener. 
alize about scientists in that careless way.” 

Many of those who have undertaken to speak broadly 
for science lack both the authority and an understanding 
of scientists’ thinking. The saner minds will realize 


that scientists are not going to step in and take the place 
of legislators and public officials in fixing policy. We 
wish that they would not credit all of us with such 
desires. It is not becoming to the realists among scientists 


to be so classified. 


ANOTHER AWARD FOR POSTWAR PROGRESS 


Eacu month brings into commercial fruition an increas- 
ing number of important chemical engineering develop- 
ments. The process industries seem to be approaching 
peak performance as construction programs are being 
completed for plant expansion and the production of 
new products and materials. So intense is the interest 
in this progress and so many companies are deserving 
of recognition that we have decided not to wait until 
1949 to sponsor another Award for Chemical Engineer- 
ing Achievement. Instead, as announced on pp. 134 and 
135 of this issue, the ninth in this series will be presented 
here in New York next November at the time of the 
annual meeting of the American Institute of Chemical 
Engineers. Meanwhile the Committee of Award, under 
the continuing chairmanship of Professor Emeritus 
Alfred H. White, will be pleased to receive your nomi- 
nations and suggestions. 


BACK TO THE UNDERWOOD TARIFF 


Tarirr cuts made by trade agreements recently promul- 
gated will return the scheduled duties on imported chem- 
icals to the approximate levels of the Underwood tariff 
act of 1913. Thus the Administration assumes the respon- 
sibility for returning to a policy of “tariff for revenue 
only.” 

That free-trade philosophy may not be immediately 
dangerous. Too little manufactured goods are available 
abroad to permit any flood of imports into the United 
States. Hence the impact of the new tariff rates will be 
negligible on most classes of commodities—in fact, en- 
courage the import of badly needed materials. The 
magnitude of later effects cannot be determined now, nor 
usefully discussed here. 

Basically, the consideration which the process indus- 
tries must give to this question is this? Is America ready 
for a virtually free-trade policy? Generalizations on that 
question are, of course, difficult, perhaps dangerous. But 
we suspect that some new enterprises requiring large 
investments may be made more cautious by the prospect 
that they will not be protected against the competition of 
imports from areas where labor rates are a small fraction 
of American wages. Sooner or later this question will have 
to be fought out on the floor of Congress. 
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A Chem & Met REPORT 


What is present state of the art in process engineering? Future trends? 


Where are weak points? strong points? The editors of Chem & Met have 





sounded industry for the answers. They find some unit operations still 


short on fundamental data, but gaps are filling, new operations appearing. 





LTHOUGH it is a rhetorical ques- 
A tion, chemical engineers ought 


to ask themselves occasionally 

where we are going in process engl- 

neering. That is the question that 

Chem & Met editors have pasted in 

their hats for 1948. Changing it 

mly to substitute “industries” for 

“engineering,” it is the question they 

ittempted to answer from an €co- 

nomic standpoint in the 25th Annual 

Review that appeared in February 

1948. The subject of the query could 

changed endlessly this year, for 

a time of uncertainty on every 

front, and a year in which stock-taking 

| appraisal are thus more than us- 
welcome. 

sore than 20 years Chem & 

devoted one spring issue, 

\pril or May, to attempting to 

that question for some par- 

‘Part of the engineering that 

chemical enginects. Among 

ot been many “firsts,” in- 

ding the first comprehensive trea- 

n process control; the first 

al of the unit operations from 

” and “liabilities” stand- 

the first sizable collection of 

industry flowsheets; the first 

of the unit operations; the 

mprehensive symposium on 

processing; and the first 

attempt at rationalization of 


estimation of process equipment costs. 

Now that May 1948 is here, there 
is a reason why this issue in particular 
should have been selected for the job 
of surveying the present status and the 
trends in process industry technology. 
In 1934 a cycle of unit operations 
studies was started with what we 
called our Balance Sheet issue. In 
1947 that cycle was completed. Now 
it is time to start another such cycle. 
To change the metaphor slightly, it 
is time to plot a course toward the 
objective of better and more efficient 
processes and plants. Since the ob- 
jective lies over the horizon, it seems 
to us as editors that the logical way 
to start the journey is to find first 
where we are now, then lay off the 
course on the chart with due respect 
for the submerged rocks and shoals 
that lie ahead. 


Finding the Course. 


As a first step to help us lay out 
the course—and to help you to follow 
it—we have re-surveyed the interre- 
lations of all the unit operations. Back 
in 1934 we presented a chart which 
gave the first inclusive classification 
of unit operations. We believed that 
the usual lists of 20 or so were in- 
adequate and that a reasonably com- 
plete picture of the whole field was 
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needed. ‘This we have done again 
using the 1934 chart as a basis, but 
modifying and expanding it as ex- 
perience has suggested. The over- 
all emphasis has been altered slightly 
and the original chart has grown me 
one to five charts. Two of the five 
have expanded so much, in fact, that 
one has been broken into two charts 
in the following pages, and another 
into three. 

To make the whole scheme clear, a 
chart on the next page presents a 
briefed-down version of the entire 
group of eight charts and emphasizes 
the scheme of classification we have 
used. Analysis shows that there are 
five main sorts of operations involved 
in any chemical engineering process, 
in altering raw materials or raising 
their form value to the level of inter- 
mediates or finished products. The 
names chosen for these groups of 
operations may not be immediately 
familiar as unit operation names, but 
a little explanation will make the logic 
clear. 

First, materials have to be brought 
in, stored, moved through processes 
and intermediate storage, and finally 
moved out to the market. The first 
two charts then cover materials move- 
ment and storage and deal with solids 
and with fluids. 

The third chart covers those opera- 
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Fifty Technical High Spots in 
Chem & Met Since 1925 


Unit Operations History 
Steam for Power, Process 
Process Control 
Materials Handling 
High Pressures, Temperatures 
Piant Design 
Heat Technology 
Unit Operations Review 
Unit Operations Review 
Mech. Power Transmission 
Unit Operations History 
European Chemical Engineering 
Automatic Packaging (also July 
Fluid Flow 
Mechanical Unit Operations 
Cooling Towers (also Mar., Apr. 
Equipment Design 
*Conditioning of Gases and Air 
*Mech. Power Transmission 
*Measurement, Control of pH 
*Energy Supply 
*Plant Design 
*Water Treatment 
*Process Steam, Power 
*Process Equipment Costs 
“Electronic Devices (also Apr. 
*Diffusional Operations 
*Recent Advances in Catalysis 
*Process Control 
*Centrifugal Separation 
*Bulk Packaging 
High Vacuum (also Nov. 
*PFiltration 
*Heat Transfer 
*Continuous Processing 
*Process Control Methods 
*Waste Disposal 
*Materials Handling 
*Weight Control 
*Atomic Energy for Power 
*Gas Turbines 
*Oxygen Manufacture & Use (also 
Mar. 
*Fuel Technology 
*Equipment Cost Estimation 
Equipment Cost Articles (also July 
to Jan.) 
*Ion Exchange 
Centrifugal Compressors (also Oct. 
to Jan 
*Water Treatment 
*Packaging 
*Unit Operations Review 


* Chem & Met Report 


tions where materials must be broken 
down into a finer state of subdivision; 
or conversely, where they must be 
“put back together” again. This 
means that powders may have to be 
compressed into tablets, ores consoli- 
dated by briquetting, or solids im- 
pregnated with liquids. Such opera- 
tions here have been considered as 
changes in state of aggregation. 

Just as commonly as materials have 
to be broken down into smaller aggre- 
gates, they have to brought into 
intimate contact, with a thorough 
“shuffling” of the same or different 
phases. The fourth chart brings to- 
gether the operations Comprising one 
form or another of mixing and agita- 
tion. It points up the fact that mixing 
and agitation are generic terms rather 
than unit operations. 

The fourth class of operations, 
brought together in the fifth chart, 
are thought of primarily as being aux- 
iliaries to the unit processes (reac- 
tions), and to other unit operations. 
These are the operations involving 
changes in energy level or in kinetic 
state of materials. The optimum con- 
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duct of reactions calls for control of 
energy level—that is, temperature or 
pressure—of the reactants. Some re- 
actions demand catalysis to reach an 
optimum reaction speed or degree of 
selectivity, and cstiide has an effect 
comparable to energy level control. In 
many unit operations of the other 
groups, control of energy level also is 
required, for example, to bring about 
a ibe of heat in phas change separa- 
tions, or a suitably low pressure in 
high vacuum distillation. 

The fifth class of operations, dealt 
with in the last three charts, includes 
those in which materials in a state of 
mixture have to be separated. Unit 
operations of this class are the most 
numerous of all. The first chart on 
separations is concerned with the phys- 
ical methods where separation takes 
place at a molecular level and usually 
requires phase change. It includes 
also the physico-chemical separations 
in which the action may in part be 
of reaction nature, although the gen- 
eral mode of separation tends to fol- 
low unit operations character. 

Electrical methods of separation oc- 


cupy the second chart of the fifth 
group and include those in which mag 
netism, electrostatic charge or 10nK 
movement due to electrical manifesta 
tions are the basis of separation. In 
the last of the charts the mechanical 
separations are encountered and here 
the resistance of some mechanical 
element or of a fluid, or a difference 
in density, are used to effect separ 
tions at a macroscopic level, either 
of size from size, of x sa from phase, 
or of species from species. 


Our Navigation Aids. 


No such classification as we have 
attempted here can be completely 
logical and it is not difficult to find 
severe fault with some of the ways 
in which these charts have been set 
up. ‘They are not offered as a hard 
and fast arrangement that cannot bk 
improved. Simply, they are “aids t 
navigation”—buoys and lighthouses, #f 
you will—on the course toward better 
and more efficient processes. het 
purpose is to help insure that no ust 


ful method will be overlooked @ 
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to reach a given objective. 
Even more umportant as navigation 
the advice that has been given 
to your editors by 

To us as editors it seemed 
most logical way of 


present position, newest aspects, 
trends, prospects—hitting only 
ts. It has been recorded in 
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of man hours in total, : 
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of call to which we shall take you, 
the readers, in subsequent May issue 
studies of the unit operations and 
other phases of process engineering, 
will show how accurately our course 
plotting was, and how expert our 


a great many 


hnding 


it present position, and discovering compensation for disturbances along 
shat lay ahead on our course, would — the way. 
¢ to consult the people most likely 

know. Well over 100 engineers, Weather Signs. et a (ae 
ch a specialist in some phase of 
he problem, was consulted in detail. Even before we start our journey 
What these men told us has been of the next decade, there are many 
salyzed, boiled down, and then con- _ signs in the following pages of which 
lensed again. It has been set down _ all of us, as “old sailors,”” should take 


note. These are the highlights and 
the trends. In materials movement, 
for example, we find a general trend 
toward automatic operation, and as 
a highlight, the remarkable develop- 
ment of industrial trucks and their 
accessories. In “state of aggregation” 
the most notable point is the move 
toward finer particle sizes, bringing 
with it the jet powered mills. In mix- 


the 


and 


the general 
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ing the biggest fact ahead is the 
trend toward more science, less art, 
while in operations affecting energy 
level, the extremes of high pressure, 
high temperature and high heat flow 
rates are the things to watch. Separa- 
tions too have their spots, the new 
separations of “hypersorption,” chro- 
matography and ion exchange being 
perhaps the most valuable tools of 
process engineering that have appeared 
in many a year. 

Process engineering encompasses 
many things that are not unit opera- 
tions. A few of these, some of which 
are very big news indeed, are treated 


briefly in a short final section, includ- 
ing fluidization, ultrasonics, process 


and quality control, and power produc- 
tion and use. Many non-unit-operation 
phases of process engineering have 
been omitted entirely. For the mo- 


ment, a quick survey of the course 
ahead 


May 


for the details, the issues of 


1949 to 1958! 
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ost usigurrous of all unit op- 
erations are those concerned 
with the movement of mate- 


rials—into the plant, into and out of 
storage and processing steps, through 
various processes, and, finally, out to 
market or to the ultimate consumer. 
Since materials characteristics vary 
widely, while mode of movement itself 
must be in tune with plant pecularities 
and process needs, equipment for ma- 
terials movement has become ex- 
tremely diversified. Roughly classified, 
materials are moved and stored as 
solids—which includes handling and 
storage of fluids in movable containers 

or they are moved as fluids, giving 
rise to two main sections in this 
report. Fundamental differences be- 
tween these two classifications may be 
distinguished by whether the principle 
is primarily mechanical (as in most 
solids handling), or primarily depend- 
ent on fluid dynamics (as in- most 
fluids handling). The first case results 
in little theory except in so far as the 
designer is concerned, whereas.in the 
second case, one of the chemical engi- 
neers most important concerns lies in 
dynamics of fluid flow. 


Solids Movement . 


Many solids-moving methods are 
available. Although some classifications 
ire based on direction, such as hori- 
zontal movement, vertical or inclined 
movement, or combinations of these, 
there is much overlap and a better 
breakdown is by (a) continuous flow, 
b) intermittent flow, as in the unit 
operations chart given here. 

Solids-moving equipment has tended 
to become minutely specialized. Some 
is distinctly special-purpose while more 
general equipment also shows this 
trend through often unnecessary varia- 
tions among manufacturers. A favor- 
able side is that handling equipment 
can generally be found that fits flow- 
sheet needs exactly. Against this is un- 
due complication in maintenance, 
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Movement of Materials 


longer deliveries on new equipment 
and repair parts, and probably higher- 
than-needed cost. Considerable im- 
provement, it is felt, could come from 
well-considered efforts toward stand- 
ardization, whether on an industry 
basis or among lines of individual 
manufacturers. It augurs well for the 
future that standardization needs are 
already being discussed in some 
quarters. 

Roots of almost all present solids- 
handling means were well developed 
years ago and really new types are sel- 
dom introduced, although new and 
usually specialized variations of older 
ideas are not uncommon. Consider- 
able improvement has been noted in 
construction materials in recent years, 
as well as in design modifications that 
make for lower maintenance. Means 
for reducing or virtually eliminating 
frictional effects have been common, 
as well as improvements in bearings 
and in bearing seals to exclude dust 
and lessen lubrication frequency. New- 
est ideas have been in applications 
and variations of industrial trucks, par- 
ticularly fork trucks and pallets; in 
portable equipment to permit ready re- 
arrangements of flowsheets; and in 
equipment specifically adapted to proc- 
ess industries needs, rather than 
adapted from other industries. War- 
developed equipment for earth moving 
has been adapted to outdoor storage 
ind reclaiming needs, with important 
advantages for large-scale operations. 
Fluidizing, where employed for solids 
movement, is certainly outstanding as 
a recent development in spite of its 
use for many years as a basic principle 
of the Fuller-Kinyon solids pump. 

Materials movement by non 
has already eliminated much manual 
drudgery from plants handling solid 
materials. Claims made that industry 
in general can reduce over-all produc- 
tion costs by 15 percent or more 
through further utilization of handling 
equipment may not be justified in most 
process plants, but improvement can 
still be made nevertheless. For many 
types of operation no deterrents other 
than labor attitude and sheer eco- 
nomics need stand today between 
present methods and fully automatic 
plants. Trends toward complete au- 
tomatization of solids handling, how- 
ever, in most cases will follow other 
developments in plant operations, such 
as adoption of continuous rather than 
batch processes. 

Continuous Flow—Bulk solids may 


be handled continuously by conveyoy 
of numerous types, by slingers, by 
chutes and spouts, by pneumatic and 
hydraulic systems, aerated-solids pum 
and by elevators of several sorts. Mate 
rial character often determines choice 
For example, materials in packages and 
containers inherently involve discon. 
tinuity in flow although the equipment 
itself may move continuously. Mate. 
rials in bulk, however, tend to favor 
continuous flow on continuously moy. 
ing equipment, except where distances 
involved are excessive, or quantities in- 
sufficient. 

Conveyors—Belts themselves have 
been greatly improved, both in struc 
ture and in construction material. 
Longitudinal cord construction is now 
available which permits more than 
doubling working load per ply per 
inch width, compared with the best 
earlier cotton duck carcasses. Rayon, 
nylon and glass fiber carcass construc- 
tions are now produced for special pur 
poses, with improved cover formule 
tions involving both natural and van- 
ous specially suited synthetic rubber. 
A carcass of nylon combined with 
treated duck has been developed with 
a load rating three times that of earlier 
comparable designs, while steel wire 
reinforced carcasses have been put on 
the market for loads of 1,000, 2,000 
and 3,000 Ib. per inch of belt width, In 
addition to ability to produce longer 
lived belts for more severe service 
these factors mean availability of much 
greater lengths than a few years ago 

Some improvement too has occurred 
in belt idlers and accessories. Better 
bearings, means for ready troughing 
xdjustability, flexible idlers to sav 
belts at loading points, improved ut- 
loaders, surer belt cleaning and track 
ing devices, are most notable. 

Among other conveyor types, fur 
damental improvements have not bees 
numerous although a few have been 
recent. Most novel is Stephens 
Adamson’s “zipper” conveyor, a belt 
type conveyor with folding edges cam 
ing molded teeth which can & 
“zipped” together by roll pressure f 
tight inclosure of material carried, # 
opened for discharge and reloading # 
any point in a path that may be hor 
zontal, vertical, inclined, or any com 
bination of these. This latest vant 
tion of the moving pipeline idea » 
handling materials ranging 
coarse abrasives to corrosive chemicab. 

Numerous modifications have © 
curred in vibrating conveyors wh 
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now are applied to drying, cooling, 













mixing and elevating (by means of a 
spiral) as well as to straight conveying 
and feeding. Improvements now per- 
mit handling hot, dusty, magnetic 
materials without trouble. Similar 
diversification is evident in en masse 
conveyors which spread to several 
manufacturers shortly after their origi- 
nal introduction.. Modification oc- 
curred in layout, method of connecting 
conveying elements, in drive and in 
protection of products handled from 
possible lubricant contamination. 

Other Continuous Machines—Pneu- 
matic and hydraulic systems remain 
much as they were, with one striking 
new idea—incorporation of the fan 
into the outlet side of the collector so 
as to use the fan both for movement 
and for secondary fine dust separation 
after the primary cyclone separator. 
Another class—slingers or centrifugal 
belt loaders—now has several special- 
ized modifications, for example, a ship 
loader and trimmer, and a box car 
loader so hung from a spout that it 
discharges in any direction through 
Swivel action. 

Intermittent Flow—Such methods 
are even more numerous than those 
imparting continuous flow, including 





all long-distance methods (except long 
belt and cable conveyors, and flumes), 
as well as intra-plant movements of 
packages, containers and products of 
unit character. Conveyors for unit 
loads, rail cars, road and industrial 
trucks, many elevating devices, many 
means for bulk storage and reclaiming, 
are of intermittent character. Striking 
improvements appear mainly among 
industrial trucks, bulk handling means 
and small portable conveyors. 

Conveyors—Except for advent of 
light-duty “skate-wheel” roller con- 
veyors, and adjustable-angle belt ele- 
vators for both packaged and bulk ma- 
terials, intermittent conveyors have 
seen little recent change. Skate-wheel 
conveyors are built in numerous 
standard units, including curves and 
switches, for assembling into any de- 
sired gravity conveying layout, with or 
without belt elevators for providing 
needed height at intervals. Like the 
latter, they are readily portable, and 
permit rearrangement if desired. 

Bulk Handling—Means for rapid 
car unloading, and storing and reclaim- 
ing tremendous tonnages, were im- 
portant wartime improvements with 
implications for future expansion. 
Bulldozers, for example, are being used 
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in distributing bulk materials in out- 
door storage, especially in stockpiling 
coal by the layer method, where com- 
pacting is used to avoid heating in 
storage. For more radius of action 
carryalls, developed also for earth 
moving, are employed similarly to bull- 
dozers. The latter device, a self-loading 
wheeled scraper and carrier which digs 
and carries, or discharges and levels, in 
one chemical plant requires the serv- 
ices of one man to move 130 tons per 
hour over a 250-ft. radius, at a cost un- 
der 5c. per ton including equipment 
charge-off. Also for outdoor storage, 
crawler cranes are apparently replacing 
more expensive crane types, both in 
stockpiling and in reclaiming. In car 
unloading, tremendous speed-up in 
hopper car agree = is being accom- 
plished with negligible power con- 
sumption through electric car vibra- 
tors. A car of frozen coal is unloaded in 
about 10 minutes, with 2 to 5 minutes 
needed for unfrozen material. 
Intermittent operation is also used 
in pneumatic handling of a type fusing 
characteristics of both the liquid blow- 
case and the solids pump. A recent 
development on these lines, the Con- 
vair system, aerates material in a closed 
conical hopper under pressure from a 





99 








PROCESS ENGINEERING 
PLOTS ITS COURSE 





Moteriats move 
ment and storoge 


Solids @ 
Fluids © 


Qerge in state 
of aggregation 








positive blower, then uses air pres 
sure from this blower to force material 
in dense acrated condition through a 
line of relatively small diameter. 
Lumps up to half the line diameter 
can be conveved and it is claimed that 
material can be handled in any direc 
tion, through long distances, dust 
lessly, and with about one-fifth the 
power and one-third the air or inert 
gas required by conventional pneu 
matic systems 

Industrial Trucks—Most interesting 
of all developments in solids handling 
are those in industrial trucks and their 
accessories. Except for loads of great 
weight, or where high floor loading is 
not permissible, the trend has been 
away from fixed and elevating platform 
types, and toward fork and specialized 
types adapted for particular types of 
loads. Standard fork trucks may now 
be equipped with many special attach- 
ments (some readily interchangeable ) 
for handling drums, rolls, containers 
that must be dumped, scoops, stacks of 
brick without pallets, piles of cartons 
stacked only on a sheet of corrugated 
board. Some trucks now pick up car 
tons by side clamps, without forks, 
push and pull them on to or off of 
pallets. Practically any specialized 
need can be met by attachments al 
ready available, with others only wait- 
ing development of a demand. 

Pallets themselves have undergone 
few fundamental changes. Plywood is 
tending to replace hardwood for 
weight saving, with wire, sheet alu 
minum and sheet iron designs avail 
able. Expendable pallets, confidentl; 
predicted two years ago, are still under 
development, largely because of diff 
culties in securing adequate strength 
it low enough cost. More important 
than the prospect of disposable pallets, 


perhaps, a prospects for more fa\ 


r¢ 
orable freight rates on pallets than at 
Equally as striking as 


and probably 


present apply 

equipment advances, 
even more fundamental, is the tremen 
dous study that wartime needs and 


later industrial requirements have 
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caused to be applied to the concept of 
“unit loads.” Applied first to “‘mate- 
riel” and now to materials, such study 
has probably had more influence on 
shipping and handling methods than 
any other development of recent times. 
Handling is almost completely mech- 
anized, re-handling largely eliminated, 
space utilized to greatest possible ad- 
vantage, movements greatly expedited 
in comparison with earlier methods. 

Associated also with unit loads are 
certain other developments of com- 
paratively recent vintage, including 
glued loads in which all cartons on a 
single pallet are glued together to 
eliminate shifting without need for 
strapping. In furtherance of mechani- 
zation of pallet handling was the re- 
cent development of an automatic 


pallet loader into which pallets aps 
cartons are fed, the latter emerging 
stacked automatically according ty 
whatever pattern best fits requirement 
of the type of load. Hand pallet truck 
also have evolved, first to substityy 
power for all human effort « xcept for 
guiding the truck, and recently to adg 
a stacking feature. Also recent is th 
trend toward use of power “wheelba; 
rows” and scoop trucks which multiph 
a man’s ability many times as com. 
pared with their manual equivalent 

It is clear that in most solidshap 
dling methods mechanical improve 
ments are being made from time ¢ 
time, and with few exceptions nearh 
all classes are increasing in use as the 
inevitable trend toward more hors 
power per worker continues on its wa 
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OVEMENT Of fluids—liquids or 
gases—is an essential part of 
practically all chemical and 

related processes. And since many 
processes are headed toward extremes 
of both higher and lower pressures, 
fluid flow and the means for bringing 
it about are of increasing interest. At 
the same time, quantities of fluids to 
be moved are increasing in many in- 
dustries and higher efficiencies are be- 
coming more essential even under 
more moderate conditions of opera- 
tion. 


Fluid Dynamics . 


Long considered as a unit opera- 
tion, fluid flow has been little studied 
in the United States, so that English 
and German correlations still form the 
basis for most United States design. 
For flow of gases and solids through 
pipes these correlations are adequate. 
Only problem—the basic work was 
done on fairly corrosive materials, 
water and moist gases in steel pipes. 
Hence for non-corrosive materials, too 
high safety factors result. For more 
corrosive materials than water or 
steam, the safety factors in the for- 
mulas mav be too low. 

For other flow problems the sit- 
uation is not as Much work 
has been, and is, going on to deter- 
mine pressure drop through beds of 
solids and through heat exchangers. 
Even so, methods are largely em- 
pirical today. On heat exchangers the 
situation may be altered by work now 
going on for standard types of equip- 
ment, tube sizes, baffles, etc 

\ new problem in fluid flow is use 


good. 


of fluidized solids. Although organiz 
tions working directly with fluidized 
solids have data on such fluid flow 
little has been made public. Some uni- 
versity and institute work is now com 
ing out. But so far, pressure drop ia 
fluidized reactors has not been to 
important. Carry-over has limited gas 
flows, not pressure drop. With tenden 
cies toward operation of fluidized reac 
tors at higher pressures, the economic 
of compression may make pressur 
drop important. 

One major problem which deve 
oped during the war was calculation 
of flow problems for very low pres 
sures. High-vacuum processing « 
panded tremendously for such oper 
tions as the K-25 gaseous diffusion 
plant at Oak Ridge, and production of 
magnesium by sublimation from ferr 
silicon-dolomite. More recently growth 
of high-vacuum distillation and dn 
ing has introduced fluid dynamic 
problems at low pressures. 

Low-pressure fluid flow differs fron 
conventional turbulent and _ viscow 
flow in that collisions between ind 
vidual molecules are essentially lack 
ing. This tvpe of flow is called fre 
molecular. It becomes important when 
pressures get down to about I 
microns Hg. At the pressures ofter 
found in high-vacuum work, roughi 
10 microns and below, almost all flor 
is molecular. 

Development of satisfactory desig 
formulas for use in designing high 
vacuum equipment was accomplished 
for the Manhattan District and thes 
have become available for general us 
(See Drver, Chem. Eng., Nov. 1947 
pp. 127-131, and Dec. 1947, pp. 122 
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124.) Published equations and design 
data not only cover the free molecular 
flow range, but also permit calcula- 
tions in the intermediate range where 
free molecular flow and viscous flow 
co-exist 


Equipment for Fluid Flow . . 


Liquid Pumping—Liquid pumping 
has always been a fertile field for in- 


ventors, with the result that types 
of pumps are legion. For smaller 
capacities types are by no means 


standar dized, and many different vari- 
used. In larger pumps and 
those for higher pressures, effort has 


eties ar¢ 


been concentrated on a smaller num- 
ber of general designs. A trend is evi- 


dent away from reciprocating pumps, 
toward centrifugal and rotary types, 
except for highest pressures and _ vis- 
cosities. In pipeline work, the — 
held for large reciprocating pumps, 

notable tendency is to go to five, seven 
r nine cylinders, compared with older 
and triplex designs, and to 
operate at considerably higher speeds 
and power inputs, approaching flow 
teristics produced by centrifugal 


duplex 


Chara 


pumps. In rotary positive pumps no 
very notable trends are evident, most 
of the presently used types having been 
well established in certain fairly lim- 
ited spheres for a considerable time. 


More development seems to be taking 


place in variable-delivery pumps for 
hydraulic power applications than else- 
wi in this field 

It is in the territory of centrifugal 
pu that most of the news is being 
mad Among them, outstanding 
tr 


point to higher pressures, higher 





rotative speeds, better suction design, 
and elimination or improvement of 
shaft packing. 

Centrifugal pumps can achieve 
higher pressures only by two means: 
higher speed, and more stages. Since 
3,600 rpm. at present is the practical 
limit for standard a.c. motors, and 
since speed increasers add cost, size 
and weight, most high-pressure cen- 
trifugals today employ multi-staging. 
Although they will not come immedi- 
ately, advantage exists for smaller- 
diameter pumps with fewer stages, 
operating at higher speeds, with direct- 
connected high- frequency motors. 
This possibility is suggested by present 
availability of electronic frequency 
changers. 

For a number of years now it has 
been possible to secure multi-stage 


centrifugal pumps both for large- 
capacity deep-well service, and for 


smaller-capacity high-pressure service 
at pressures well over 1,000 psi. It has 
been necessary to solve many special 
problems, particularly where high- 
temperature materials are handled. De- 
sign in high-pressure pumps _ has 
tended toward the vertical. In some 

double casing takes care of bolting 
problems. Stage layout is such that 
the shaft must be packed only against 
lower pressures. 

It is in lower pressures that most 
interest is being shown in either im- 
proving on conventional stuffing boxes, 
or eliminating them entirely. Many 
pumps are now being turned out with 
mechanical seals and this is a definite 
indication of future tendencies. The 
materials problem appears to be well 
hand for most non-corrosive appli- 
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cations. Suitable designs are now ap- 
pearing for corrosive applications, as 
well, and eventually the conventional 
stuffing box may be an anachronism. 
However, so much success has been 
reported for Teflon packing in recent 
months, for severe corrosion problems 
at high temperatures, that the stuffing 
box may take a new lease on life. 
Efforts to eliminate packing prob- 
lems entirely have shown encouraging 
results in recent years. One approach 
has been to use submersible motors, as 
developed originally for deep-well cen- 
trifugals. Pumps of this type, similar 
in design to deep-well pumps, have 
been applied extensively in handling 
hot volatile liquids near their boiling 
points. A much older arrangement, of 
course, is to submerge the pump itself. 
One recent pump gets rid of both 
packing and mechanical seal by use 
of an ingenious centrifugal hydraulic 
seal in which liquid being pumped 
seals the suction side through what 
is, in effect, a rotating U-tube. Here 
centrifugal force “packs” the sealing 
liquid into the bottom of the U. 
Chemical Pumps—Many §satisfac- 
tory special materials, both metallic 
and non-metallic, are now available in 
standard chemical pumps for off-the- 
shelf shipment. Tendency seems to be 
away from unusual designs, back to 
types best understood by maintenance 
mechanics. It is also apparent that 
manufacturers now realize that a single 
design is not necessarily adaptable to a 
wide variety of construction materials, 


and that it may be necessary to use 
special designs for 
Chemical 
strongly 


“standard” pumps. 
pumps, too, are tending 
toward mechanical seals, al- 
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though in stuffing boxes Teflon pack- 
ing is now showing 10 to 15 times the 
life of the best previous packing in 
some types of service. 

Chemical pumps have been im 
proving in design, in materials, in 
application and installation. More in- 
tensive study now being given to such 
pumps should go far toward eliminat 
ing present weaknesses which seem to 
group themselves under problems of 


construction material, stuffing box, 
“water-pump” design, and imprope! 
application. The future will see a still 
greater variety of construction mate 


rials, more standardization, a tendency 
to demand and greater relia 
bility. 

Pipe and Valves—Welded pipe has 
of course been largely standard in 
process plants for a number of years 
Welding techniques, however, con 
tinue to improve while welding fittings 
are becoming available in more special 
construction materials including stabi 
lized stainless alloys. A tendency is 
apparent to use lighter walled tubing 
in higher priced alloys and special fit 
tings have recently been brought out 
for this purpose. A number of manu 
facturers are also offering lighter gage 
fabricated flanged fittings in 
alloys. Recent development for smaller 
| pipe is a line of brazing 


secu4e 


such 


sizes of stec 


fittings which permits steel pipe to be 
assembled by brazing like so much 
brass pipe, without need for thread 
ing 

A number of special valves have ap 
peared recently. Quite a few of these 
have made use of characteristics of rub 
ber and like materials to achieve some 
special result, for example, the rubber 
sleeve val High-vacuum industries 
have required packless valves, a result 


that has been achieved in both shut 


off and ntrol valves through substi 
tution of metal bellows for usual pack 
ing. In la valves attention has been 
given to weight reduction. for ex 
ample eliminating conventional 
bonnets in the war-developed 
Hobbs valve construction, which has 
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now been adopted by several valve 
makers. In control valves principal 
efforts have been directed toward se- 
curing more accurate response, with 
over-all simplification and weight re- 
duction. 


Gas Pumping ...... =. 


Movement of gases and vapors 
fall naturally into a broad 
band of applications over the moder- 
ate-high, to moderate-low pressure 
range, with specialized applications in 
extreme-high, extreme-low pressures. 
At the low-pressure end of the pres- 
sure spectrum, the diffusion pump 
stands alone for all but very low 
capacity applications where mechan- 
ical pumps can also be used. Following 
extensive wartime development of the 
diffusion pump, improvements in in- 
tervening years have been real but 
much less spectacular. Likewise, me 
chanical pumps for high vacuum are 
evolving slowly, but have already 
reached a high level of perfection. 

Kjectors—At pressures just above 
the extreme high-vacuum range, and 
particularly where capacity must be 
great as in many processes today, the 
steam jet ejector is now very nearly 
supreme despite its relative inflexibility 
and its tendency to drop its load when 
steam pressure falls or water tempera- 
ture rises. Against it also have been 
failures due to misapplication where 
users either did not know limitations, 
or the manufacturer was uninformed 
on process needs. In its favor is the 
fact that it has relatively high cycle 
eficiency. More than this, it is often 
the only device with sufficient capac 
ity. Finally, current interest in super 
sonic velocities has focussed a lot of 
attention on ejectors and improved 
designs are certainly in the offing. In 
iddition, basic research now being 
sponsored by the industry at Battelle, 
primarily to determine effects of tem 
perature and molecular weight on 
ejector performance, should have bene 
ficial results 


scems to 


Improved means are coming into 
use for ejector testing and an ASME 


committee is now developing a test® 
code, initially for power plant ejectors, 
probably later for industrial types. 
Better understanding, better testing, 
better construction methods and ma 
terials that are already being used will 
1id materially. Possibly. binarv fuid 
ets may not be distant which will be 
ible to handle pounds of vapor at 
micron where present de- 
ices handle ounces 

Before passing from vacuum to the 
plus-pressure range, it is worth com- 


pre ssures 


menting that, as Freneau pointed out 


Eng., p 
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1946), a condenser is the least expen. 
sive kind of vacuum pump to operate, 
Although not usually regarded as , 
pump, that is exactly what it is, g% 
long as it must deal only with cop. 
densible vapors. Condensers, particy. 
larly those used with ejectors, are re. 
ceiving much more attention today 
than in the past. Here again improve. 
ments are on the way which will im. 
prove both performance and stability 
of ejectors used with them. 

Fans and Blowers—Whicre a fey 
years ago most development in the fan. 
blower pressure range lay in propeller 
fans and lower pressure centrifugal 
blowers, most evident improvement 
now is in axial fans, and in centrifugal 
and axial compressors for higher pres- 
sures. Just before the war today’s axial 
fan began to take shape. A straight 
through device incorporating impor. 
tant features of aerodynamic theory, a 
fan of this type is more efficient at 
higher pressure than the propeller 
from which it developed. These char- 
acteristics come from proper rairing, 
new blade designs and use of vanes to 
prevent swirl. Many fans of this type 
have been introduced recently, some 
with motors faired within the duct, 
some driving from an external motor 
by a belt in a faired housing, others in- 
stalled in an elbow so that a direct: 
connected motor can be outside the 
duct. 

Compressors—In gas compression, 
although the reciprocating compressor 
retains its hold on ultra-high pres 
sures, most interest is im rotating 
types. These include particularly both 
axial flow and regular centrifugal ma- 
chines. A second tendency is to im 
crease size of individual machines 

Centrifugal compressors have made 
great strides in recent years. Admit 
tedly thev suffer limitations, but there 
are specific applications where those 
limitations are not serious and where 
other advantages outweigh them. For 
instance, centrifugals are now being 
used on gas pipelines. Some of the 
biggest—for high static pressure—are 
the ones Tennessee Eastern Transmis 
sion Corp. is installing on the Big 
and Little Big Inch pipelines. Each 
machine puts out 156,000 cfm., re 


ferred to standard conditions at 60 
deg. F. and 1.3 psig. Discharge pres 
sure is 750 psig. They are driven by 


3,600-rpm., 1,250-hp., 2,300- 
rel cage motors. Being boosters, actual 
compression ratio of 1.3 is compar 
tively low. One limitation of centrif- 
ugal compressors is their lack of capac 
ity flexibility. This limitation was side 
stepped neatly by Tennessee Eastem 
by installation of a few reciprocating 
compressor stations along the line to 
take fluctuations in throughput 


squir- 
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Change in 
State of Aggregation 


RELATED GROUP Of unit opera 
tions which may be drawn to 
gether under a general heading 

of changes in state of aggregation in- 
cludes all those operations in which 
material is broken down into finer 
state of physical subdivision or, con 
in which subdivided material 
is “put back together.” One may ques- 
tion the strict logic of some operations 
included here, particularly borderline 
operations relatively loose 
agglomerations are either broken down 
or formed. In any event, they have 
been included for want of a better 
classification. Simultaneously, it should 
be pointed out that terms are very 


loosely used in this field, and meanings 


? 
versely, 


where 
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not definite. Finally, 
haps even main headings of disintegra 
tion and dispersion for 
down” operations may be questioned, 
while perhaps an apology is needed for 
our unisual use of “integration” as a 
heading for “putting back together.” 
Only lack of a better term dictated its 
use in this classification. 


7 
irc UuSUdall) per- 


“breaking 


Disintegration 


Progress through the entire feld of 
disintegration tends to be slow and 
largely limited to mechanical improve- 
ments—in fact, only a few really new 
ideas have appeared in 25 years. For 
one thing, there has been little ad- 
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vance from a theoretical standpoint, 
and disintegration is still largely an 
empirical art. There has been 
advance in recent years in grindability 
studies, but a good deal of this work 
has been limited to coal. There is also 
a tendency at present to approach 
study of grinding theory from a statis 
tical standpoint, but it is still too 
early to judge how productive this at 
tack may be 

If the preceding paragraph appears 
negative, it is true nevertheless that 
there are many favorable factors in the 
over-all picture. To overcome a lack 
of “science” there is a tremendous 
backlog of “art.” Disintegration ma- 
chinery has become enormously di- 
versified and limitations and fields of 
various general classes are well known 
so that the best machine for any spe- 
cific purpose can usually be selected 
with relatively little experimentation. 
Certain general principles have also 
been recognized in recent years. Per- 
haps the most general is that, since 
over-grinding absorbs power needlessly, 
most types of grinding equipment (ex- 
cept the coarsest) should be once- 
through machines with provisions for 
classihcation of product and return of 
oversize. Batch grinding has therefore 
been largely superseded by continuous, 
and most types attempt to withdraw 
either total product, or at least all that 
has reached a given size, as rapidly as 
possible 

Crushing 
tivity in 


somc 


There has been little ac- 
coarse crushers aside from 
three old stand-bys, jaws, gyratories, 
and rolls. In the first two there has 
been a recent trend to alter method of 
applying crushing pressure, so as to 
eliminate simultaneous rubbing action. 
The claimed result is longer life and 
substantially lower power consumption 
for equipment. There appears to be 
no immediate likelihood of advent of 
new methods of coarse crushing, unless 
the sometimes discussed possibilities 
for ultrasonic shattering should ma- 
terialize. 

Grinding—Grinding equipment of 
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all kinds has received much attention 
in recent years from a mechanical 
standpoint but there are few sugges- 
tions of important departures. One 
trend is increasing use of automatic 
feed control to avoid both under- and 
over-loading. At present a contro- 
versy is between ball mill 
and rod mill advocates which may help 
to clarify the fields for these two ma- 
chines. The ball mill, a more import- 
ant tool than rod mills in process 
work, is certainly going into many new 
applications. It has, for example, 
largely pre-empted business of grind- 
ing paints and it is now estimated that 
as much as 80 percent of all paint is 
so ground. Active comparison is now 
being made between relative merits of 
different kinds of grinding balls. In 
heavy grinding, comparison is between 
cast alloy iron, metal carbides and 
forged steel, and in the finer field, be- 
tween pebbles, porcelain and certain 
higher density ceramics such as those 
based on zircon. 


Vibrating Mill 


going on 


An unusual type of German ball mill 
uncovered by OTS has the novel fea- 
ture of mounting the shell on steel 
springs and adding a rapid vibratory 
motion to normal rotation by means of 
an eccentric shaft. It is claimed to 
grind most materials to 1 micron, 
either wet or dry. Laboratory ma- 
chines have already been tested in the 
United States, but possibilities for in- 
dustrial sizes will not be known until 
they have been tried here in compari- 
son with best available methods. 

Among other types of grinding 
mills, the situation is similar in that, 
again, mechanical improvements are 
being made constantly, without much 
change of fundamental nature. Impact 
mills, for example, have tended to be- 
come highly specialized, with many 
sorts of impact elements for specific 
purposes. One of the novelest recent 
developments is a reversible swing 
hammer mill for sticky materials that 
would tend to build up on the back 
breaker plate. One version of this mill 
employs traveling breaker plates on 
both sides of the rotor, which can be 
reversed if there is any tendency to 
plug. The rotor also can be reversed 
to enable two sizes of product to be 
ground alternately by adjusting clear- 
ances between the two breaker plates 
and the rotor. Attrition type mills 
have also diversified widely and are 
now going into a great variety of appli- 
cations where a tearing action is de- 
sired. 

Fine Pulverizing—There appears to 
have been more fundamental develop- 
ment in equipment for pulverizing in 


the micron range than in machinen 
for coarser work, a fact which follows 
from a steadily increasing interest jp 
finer particle sizes for pigments and 
other purposes. This interest is eyj. 
denced both in introduction of ney 
types of equipment, and in much ae. 
tive study that is being given to fine 
particles and methods of measuring 
them. Such equipment devel )pment 
has been moving in two directions. 
Toward mechanical pulverizers of 
high-speed impact type, equipped with 
improved classifying mechanisms; and 
toward general class of jet pulverizers 
There has also been some interest jp 
comparatively low velocity “pipeline” 
oulverizers in which grinding action js 
argely that of attrition of particle on 
particle. 

Although as a class jet pulverizers 
have been regarded as expensive t 
operate, rt now appears that they are 
actually more economical than me. 
chanical machines where particle size 
must average 5 microns or less. Sev. 
eral types of jet mill have appeared in 
recent years. One has gone into mam 
fine pulverizing applications, while an 
other has been pointed specifically at 
coal pulverizing for boilers, but also is 
being tried for other purposes. An- 
other, again for a variety of uses, is 
still not on the market while a fourth 
is under development primarily for 
reducing coal to a fine enough state 
for use directly in the combustion 
chamber of coal-fired gas-turbine loco- 
motives. This last, now being per 
fected by Locomotive Development 
Committee, projects a stream of granu 
lated coal through a nozzle by means 
of high-velocity air, impacting it 
against a target. Although the grind- 
ing action was first thought to involve 
explosive shattering, it is now estab 
lished that action is entirely attrition 
and impact. This method is thought 
to offer advantages particularly where 
operation under pressure is advat- 
tageous, where simplicity and compact- 
ness are desirable, and where a high 
percentage of ultra-fine product is de 
sired. 

Jet action of another sort is also 
being applied in a number of special 
ized applications of which hydraulic 
de-barking and hydraulic de-coking are 
examples. 

Liquid Spraying—Operations rr 
quiring atomization of liquids have 
been hindered to a considerable extent 
previously by lack of information te 
garding distribution of droplet sizes. 
As a result of certain wartime work cat 
ried on without the benefit of such 
data, considerable experimental work 
has since been done by a University 
of Illinois group under Johnstone and 
Comings. In this, experimental com 
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érmation of earlier empirical equations 


obtained, pointing the way 


toward fuller understanding of spray- 


as been 








e mechanisms and ability to predict 
ing 

ray characteristics. Another develop- 
nent in spraying of quite a different 
haracter that was first applied during 
the war years in the spray application 





f both fi = and porcelain enamels, 








elect tic spraying. This process 
not di re Te to action of electro- 
atic dust collection and achieved 
notable success in improving uniform- 





of coating, as well as in preventing 
xs of sprayed material. 







“Integration” ; +. a eee 





Not many recent developments have 


been uncovered among types of equip- 












N RECENT YEARS feeling has grown 
] that to put a label of unit opera- 

tion on “mixing and agitation,” 

either of them separately, is a mis- 
take since these words cover a class 
f “shuffling” operations which are 
markedly different in character. Any 
one of these is itself a unit operation. 
Unfortunately there is not complete 
igreement regarding terms that should 
used for individual operations so 
that some words employed here had 
better be defined. 

“Blending” has come pretty gen- 
rally to mean a gentle type of mix- 
ing operation which little, if any, 
and no solution takes place. 
on the other hand, refers 
violent mixing involving 
and solution. Solids sus- 
pension deals with a low rate of shear 
ind may or may not include solution. 
Other terms appearing in the diagram 
we more specialized and are generally 
sufficiently descriptive. The break- 
down which separates solid and semi- 
lid systems, from fluid and semi- 
fluid, is based on a rough classification 
t equipment types that can be used, 
which for want of a better criterion ap- 
pears to be the best way to determine 


} - . 
where semi-solid leaves off and semi- 
fluid begins. 
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Solid Mixtures . ...... 


Mixing of dry, pulverized solids has 


idergone little change in recent 
years, both ribbon blenders and vari- 


us kinds of tumbling barrels being 
ised mainly for the purpose. Where 
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ment used for “putting materials back 
together.” Perhaps the most import- 
ant trend in this field is in increased 
use of such equipment in manufacture 
of catalysts and intermediate products. 
In molding of plastics there is some 
evidence of a trend away from injec 
tion, toward compression and transfer 
molding. Extruding and pelleting ma- 
chinery is tending tow: ird heavier duty 
and higher speed. Introduction of 
vacuum ” tablet presses has offered im- 
provements such as freedom from 
lamination and slugging, and higher 
speed operation in production of larger 
tablets and preforms. Vacuum de- 
airing extruders have gained extremely 
widespread application in ceramics 
and in such other manufactures as 
pencil leads. Coating, casting and cal- 


Mixing and Agitation 


such solids are mixed with liquids to 
produce masses of relatively high con- 
sistency, mills of muller or chaser type 
are Chiefly used, and these have under- 
gone considerable mechanical refine- 
ment. For example, automatic cycle 
control has been applied to make pos- 
sible completely automatic mixing. 
However, considerable development 
work has gone into improvement of 
heavy-duty kneading equipment of the 
intensive type, used for the heaviest 





endering machinery also have followed 
the trend toward highe *r output. 
Aggolomeration of both mists and 
aerosols by ultrasonic waves, which is 
mentioned more fully in another sec- 
tion, is perhaps one of the most in- 
teresting aspects of this group of 
operations. Impregnation operations 
appear to be gaining ground. Among 
other uses is a group of vacuum im- 
pregnations of fibrous materials, as yet 
unannounced, which is at present 
undergoing investigation by a new or- 
ganization formed for that purpose. At 
least one of these operations is ex- 
pected to put an entirely new com- 
plexion on a time-honored process in 
organic chemistry, speeding operations 
to a small fraction of the time for- 
merly required. 


ing, with particular attention being 
paid to mechanical design improve- 


ments, better cooling, and more efh- 
cient types of mixing arms, as well as 
features to facilitate loading, discharg- 
ing, and clean-up. Machines of this 
character are heavily powered, provid- 
ing in the order of 10 hp. per gal. of 
working capacity. 

A trend in production of synthetic 
resin enamels is to employ an inter- 
mediate-duty, double-arm, dispersion 
mixer to produce a dense dispersion of 
pigment and resin without use of ball 
or roller mills. The dispersed mass can 
be diluted slightly, discharged and 
stored as such, and later diluted further 
to desired final consistency with low- 











plastic masses, as well as into in- powered agitation equipment. 
termediate-duty, double-arm mixers. Double-arm mixers have recently 
Several manufacturers have recently been applied increasingly in continu- 
brought out new intensive mixers in ous processes. In general, such ma- 
response to needs plastics process- chines take two forms: a cascade 
Eee 
Pugging Ribbon biending | 
Solid and Petencing —{— turin 1] 
semi-solid Kneading Pon-and-plow mixing | 
mixtures P Rolling 
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double 


arrangement in which three 
arm machines are arranged on a single 
bedplate, one discharging into the next 
lower machine; and an in-line arrange- 
ment where, in effect, three machines 
are joined end-to-end, with through 
shafts equipped with interrupted sigma 
blades arranged in a spiral, to mix ma 
terial in a figure 8 pattern, and slowly 
advance it from the feed to the dis- 
charge end 

Screw-type expeller principles have 
also been applied recently to continu 
mixing in consistencies approx! 
mating that of bread dough. Solids and 
liquids are introduced together into a 
chamber where they are first mixed 
by specially designed rotating blades, 
then discharged by a screw on the 
same shaft 


ous 


Fluid Mixtures 


It is in field of fluid and semi-fluid 


mixtures that great preponderance of 


chemical engineering attention has 


been concentrated. I'wo schools of 
thought exist among those who devote 
their time to this matter, the first 


maintaining that mixing is still an art; 


the second, that while it is still an art, 
it is rapidly approaching status of a 
science. Both schools recognize that a 
great deal of useful work 
done, but one is more optimistic than 
the other concerning imminence of 
ability to design mixers from data cor- 
relations and theoretical considera- 
tions. Both schools admit that a stage 
has now been reached when success- 
ful scale-ups can be accomplished from 
laboratory or pilot plant investigations 
in a great many cases, provided that 
small-scale data are interpreted with 
experience. Both admit that mechan- 
ical development has reached a high 
state of perfection and that a large 
body of information on applications, 
of a qualitative rather than a quantita- 
tive nature exists 

It has been pointed 
itial development of a unit operation 


has peen 


now 


out that in 
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usually involves introduction of equip- 
ment which will perform some opera- 
tion satisfactorily, after which, in the 
second stage, equipment is evaluated 
to achieve a more economical result. 
Mixing appears still to be in early part 
of the second phase. Much work has 
gone into efforts to determine power 
requirements of various mixing sys- 
tems, and to correlate such power with 
the job to be done. At this stage the 
power problem has been largely solved 
in respect to purely hydraulic aspects 
of the question, and it is entirely pos- 
sible to determine in advance what 
power will be consumed by certain 
types of impeller in producing a de- 
sired liquid flow against a certain head. 
However, as yet there are no general 
correlations between energy consumed 
and flow pattern, on the one hand, and 
a desired mixing result, on the other. 


Mixing Criterion . ..... 


One of the most essential problems, 
still unsolved, is to develop suitable 
criterions for amount of mixing that is 
needed in a given case. Power alone is 
apparently not such a criterion since it 
is not at present possible to predict 
conditions under which the power will 
be applied with maximum effect. Parts 
of the problem are becoming better 
understood. For example, much has 
been learned about influence of num- 
ber, kind and placement of baffles, and 
effects of tank shape and impeller 
placement. Recent work indicates 
present possibility of predicting what 
baffling will give maximum useful ef- 
fect. Some data exist in the literature 
on discharge capacities of certain kinds 
of impellers, and more is awaiting pub- 
lication. 

Several facts lead to a hope that 
fairly early solution to many of the 
problems of mixing will be reached. 
Much experimental work is now being 
carried out cooperatively, in industry, 
at universities, and by mixer manufac 
turers. A committee on mixing stand- 
rds has been set up by American 
Institute of Chemical Engineers, and 
it is hoped that this committee will 
issist materially in correlating this ef- 
fort. It has been suggested that future 
concentration on a relatively small 
number of impeller types of more gen- 
eral usefulness will be helpful, thus to 
in extent eliminating type as a varia- 
ble, and permitting attention to be 
directed primarily toward variables of 
process requirements, impeller size 


S on 
ina speed. 


It is certainly true that a large num 
ber of impeller types are in use at 
present, some of which are highly 


specialized and of limited application. 
Althouch usefulness of most of these 
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has been pretty well delineated, it j 
only from a qualitative standpoint that 
their limits are now known. Furthe:. 
more, in most cases, liquid turn-ove; 
and fluid velocity patterns produced by 
these impellers are known only qual. 
tatively. There appears to be consider. 
able merit in concentrating study ona 
relatively few types. 








Trend of Study ......, 






For the future it can be assumed 
that effort will continue to be directed 
toward the primary problem of pre 
dicting optimum amount and kind of 
agitation required for various kinds of 
mixing problems. Other effort on more 
special problems will be concermed 
with securing data on heat transfer jn 
agitation; effect of bubble size and 
contact time in liquid-gas contacting 
and characteristics of continuous flow 
mixing systems which at present are 
largely without data. Another spot 
toward which study will be directed is 
systems of non-Newtonian type, pos 
sessing apparent rather than actual 
viscosity. 




















Mixer Types . . 







At present it is often difficult if not 
impossible to decide without expen 
ment which of the various available 
impeller types will best fit a given case 
Many have overlapping characteristics 
In addition to paddles, propellers and 
turbines of more conventional design, 
several novel impellers have been im 
troduced in recent years which stil 
further tend to complicate matters of 
choice. Among these is Struthers 
Wells’ radial propeller, a low-delivery, 
high-shear type; and the Velofin, also 
characterized by low flow and high 
velocity and shear. This machine has 
the unique property of being readily 
adjusted in the field. The Cowles dis 
solver, a moderate-flow, high-velocity, 
high-shear type is, like the Velofn, 
driven at motor speed of 1,200 to 
1,800 rpm., thus requiring no speed 
reducer. The Centri-cone, another new 
tvpe, is a large-diameter, low-speed, 
high-shear machine particularly suit 
able for liquid mixtures, and for 
crystal-containing as well as fibrouw 
slurries. 

Although it thas long been the cus 
tom to regard mixing and agitation 4 
being substantially without scientific 
basis, and although quantitative data 
are still relatively scarce, this situation 
is changing. . A concerted drive & 
under way and mixing may attain pre 
dictability of well rationalized um 
operations such as heat transfer, fluid 
flow and distillation before many veat 
have passed 
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N THE SCHEME adopted here for 
| classification of phenomena that 
affect the thermodynamic state of 
processes, it appears that a grouping 
under pressure level, temperature level, 
and catalytic operations, 1s most con- 
venient and logical. Lacking exact 
knowledge of the mechanism of cataly- 
sis, there may be some question as to 
its classification, but its apparent 
equivalence to energy change by pres- 
sure or temperature makes its listing 
parallel with these seem reasonable. 
Most previous efforts at unit opera- 
tions classification have run afoul of 
dificulty in attempting to say which 
among the energy change phenomena 
are—and which are not—unit opera- 
tions. The present classification de- 
liberately avoids this problem. It 
makes no effort to distinguish between 
the unit, and non-unit, operations. 
Nothing is gained by attempting such 
a distinction and, in fact, valuable re- 
lations may be obscured by so doing. 
It is sufficient to point out that heat 
transfer, by whatever method, can still 
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Changes in Energy 
Or Kinetic State 


be considered and studied as a unit 
operation, and that the kinetic effects 
accompanying pressure changes may 
certainly be so considered. 

Most interesting property of the 
present classification is its feature of 
emphasizing whether heat transfer is, 
or is not, a factor in the energy change. 
While heat transfer will generally be 
involved incidentally in both pressure 
change and catalysis, it is not neces- 
sarily present—except incidentally— 
in cases of temperature change. The 
distinction depends on whether mate- 
rial being considered gains or loses 
energy in situ, or whether energy must 
be transferred to or from it by (or 
through) another medium. A few ex- 
amples, as illustrated in the chart, 
make the distinction clear. Energy 
change without heat transfer takes 
place when a liquid is cooled by self- 
evaporation under vacuum, or when 
a chemical or nuclear reaction occurs. 
Material may be heated through its 
own electrical resistance, or by con- 
denser-loss effect in a dielectric heater. 





It may absorb work—which appears 
as heat—or it may lose heat by doing 
work through expansion in an engine. 
There is of course no implication that 
energy of the total system is being 
created or destroyed by any of these 
processes, but only that it is being 
changed from one form to another— 
or from matter to energy in the case 
of nuclear reactions. 

However, in most chemical process- 
ing, heat transfer is an essential part 
of the process. Heat will be seuplled 
by a secondary reaction such as com- 
bustion, or it will be recuperated from 
other process materials, or the same 
material at some other part of the 
process. Transfer will generally take 
place through a wall, through the in- 
termediacy of a heat transfer medium, 
or by direct radiation from a heated 
body. 


Pee Se: és so & ee S 


Carrying out reactions or operations 
at pressures other than close to atmos- 
pheric is usually done because of the 
chemical nature of the reactants or the 
equilibria of the system. For example, 
high pressure favors the equilibrium in 
production of ammonia and methanol. 
In production of polyethylene from 
ethylene it is essential for any reaction 
to take place. Ultra-low pressures, on 
the other hand, are generally used be- 
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cause of lack of chemical inertness of 
the chemicals concerned. Hence high 
vacuum processes usually involve heat 
sensitive materials. Ability to raise the 
volatility, in effect, at low tempera 
tures by use of vacuum is the primary 
virtue of high-vacuum techniques 
High Pressures 
in commercial 
have 


lop pressures used 
chemical operations 
been creeping upward 
However, increase in use of pressures 
of the order of atm. has been 
rapid. In extremely high-pressure work 
there been two major divisions 
(1) Application of new chemical syn 
theses which require high pressures, 
and (2) development of new tech 
niques for fabrication of pressure ves 
sels 

Commercial pressures of 700-1,000 
atm. have been used since the middle 
1920's in synthesis of ammonia and 
methanol. Until recently, these and 
similar processes represented probably 
the highest regular operating pressures 
Wartime development of polyethy 
lene, regularly produced at pressures 
as high as 2,000 atm., has greatly 
boosted this limit. There are imdica 
tions that new plants for other prod 
ucts may go in at similar pressures, 
and pressures as high as 4,000 atm 
are a near-future commercial 
bility 

In the 500-5,000 psi. range, plants 


slow ly 
350 


have 


POSS! 


and processes have increased rapidly 
Many new petroleum alkylation and 
polymerization techniques are working 
in this intermediate pressure range, as 
are hydrogenation processes. 
Expansion of ammonia and methanol 
capacity has meant many new plants at 
5,000 psi. With many more com- 
panies now familiar with such pres- 
probability is that more re- 
work is being done in what 
used to be considered the very high 
range 
From an equipment standpoint, the 
higher pressure trend can be seen in 
standardization of equipment for the 
higher range. Where pumps and 
valves used to be special jobs for such 


} 
SCvVCTal 


sures, 
search 
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pressures as 5,000 psi., standard de- 
signs are becoming available. One of 
the biggest jobs for extreme pres- 


sures is satisfactory packing design. 
Much work is being done, aided by 
German efforts in the 500-1,000 atm. 
range 

Vesselwise, newest development is 
the German strap-wound vessel which, 
somewhat similar to the multi-layer, 
shrunk-on shell construction used in 
the United States, promises to under- 
cut cost of forged vessels. Tapes are 
wrapped around a thin core and pre- 
inward to set up tension, 
idea being to have the vessel at rest, 
strainwise, when at full operating pres- 
sure. Experimental work on this is 
at present being started in the United 
States. 

In small-scale experiments, tremen 
dous pressures are being developed; 
even the 100,000 atm. range is being 
actively investigated. But it appears 
that much time must elapse before 
commercial plants are built for these 
pressures. ‘There are three major prob- 
lems: The gas permeability of metals, 
particularly to hydrogen; fatigue of 
metals; and critical nature of heat 
treatments involved. So it looks as if 
several steps will take place before 
100,000 atm. is reached commercially. 
Next step ahead should be in the 
+,000-5,000 atm. range. 

High Vacuum—High-vacuum tech- 
niques, much discussed these days, are 
moving on into continuing new appli- 
cations. Perhaps biggest possibilities 
are in large-scale distillation of high 
molecular-weight materials and in 
sublimation. So far, equipment used 
is relatively small, but both equip- 
ment and uses are growing fast. 

echnical information necessary for 
design of high-vacuum equipment is 
on fairly firm ground, although little 
of it has been published. Most data 
reside in files of companies specializ 
ing in this field 

Aside from pumps and auxiliaries, 
new equipment is coming slowly. Most 
of it is for distillation, (e.g., the Bow- 
man still, treated in more detail else- 
where). Other than in distillation, 
falling film type units are being used 
on a large scale for concentration of 
liquids such as citrus juices and in the 
production of soluble coffee. Feed ca- 
pacities of falling film units have been 
reported as high as 2,000 Ib. per hr. 

In concentration, and also drying, 
the importance of the refrigerated con- 
denser may be noted. By freezing out 
vapors ahead of vacuum producing 
equipment, the volume handled is cut 
down enormously. Such a condenser, 
actually an oversize cold trap, has a 
rotating condensing surface which is 
continuously scraped free of ice with 


stressed 


blades. Ice removal is required onh 
intermittently. 

Next biggest application for high 
vacuum, after distillation, will proba- 
bly be various sublimation techniques 
During the war the Pidgeon fer. 
silicon process for production of mag. 
nesium directly from dolomite was 
operated on a large scale. Sublima. 
tion ought to be applied to purification 
of chemicals as well as metals. 

Along this line, high vacuum is find- 
ing increased use in casting, where 
evacuation of a melt gives non-porous, 
purer castings. Coating surfaces with 
metals and chemicals like magnesium 
fluoride is also finding increased use 
Here the material to be coated acts as 
the condenser in a sublimation. 

Vacuum drying continues to find 
interest in food dehydration. Interest 
in freeze drying seems to be falling 
off, since solvent drying also seems 
to work for many materials. Further, 
many of the supposedly heat-sensitive 
materials can withstand other methods 
of drying. 


Temperature Change . 


Control of temperature is involved 
in more operations and reactions of 
interest to process engineers than any 
other controllable condition. As al- 
ready mentioned, control is achieved 
in the majority of cases through ex- 
change of heat energy with some other 
part of the system, so that the first 
consideration is heat transfer. 

Heat-Transfer Theory—Like work 
in pressure, heat-transfer investiga- 
tions are tending to swing away from 
close-to-atmospheric conditions. Most 
active work now is with very high tem- 
peratures, leading toward high flux, 
and heat-transfer rates as high as sev- 
eral million Btu. per hour and square 
foot. This compares with modem 
boilers which operate at a maximum 
of about 130,000 Btu. per hour and 
square foot. Applications aimed at 
are rockets and nuclear piles, so many 
of the results are still under cover. 

Most high-flux investigations deal 
with nucleate boiling, where boiling 
occurs at active nuclei rather than in 
film form across the full face of the 
hot wall. Highest heat-transfer rates 
seem to be found when the main body 
of cold liquid is below the boiling tem- 
perature, the hot side above boiling, 
and nucleate boiling occurs on the 
hot wall. With increase in hot wall 
temperature, the flux increases until a 
partial vapor film forms on the hot 
surface, lowering the heat transfer rate. 

Another direction of attack on high 
flux is pressure. Cichelli and Bonilla 
highlighted this work by finding that 
highest flux occurred when pressure 
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liquid was one-third of its 


f CO 
critical pressure 

From a design standpoint, design 
data for exchangers involving no 
change of phase are in good shape. No 
experi! ntal work is necessary to 
wchieve satisfactory design unless very 
igh viscosities or abnormally low flow 
rates concerned. Calculations for 
exchangers involving change of state, 
ie.. condensers and reboilers, are not 
in similar shape. Experimental work 


s almost always needed to aid design. 
First extended fin surface for low- 
pressure oxygen units was the Collins 


exchanger, where elements were in 
tubular form. ‘Today most effort on 
such exchangers seems to be on rec 
tangular or hexagonal cross-section 
shape Probably the most trouble- 
some problem is construction, which 
requires brazing of a very large number 
of thin sectioned metal stampings into 
a strong, completely bonded, multi- 
passage unit 

Also a gas-gas exchange job, consid 
erable effort is being aimed at satisfac 
tory exchangers for use with gas tur- 
bine (his problem is simplified one 
vay since need to prevent migration 
f solidified impurities is missing. But 
it is complicated by the high-tempera- 
ture requirement. Most current gas 
turbine installations are not closed 
cycle nor do they use heat exchangers. 


Development of low cost exchangers 
for this service may cause the trend to 
go the other wav. 
Considerable interest is being gen- 
erated in the Southwest in use of air 
led exchangers having fin tubes and 


fan-driven air blasts. In some cases 
they tend to replace more conven- 
tional water-cooling towers. Where 
water is short, surface cooling by air 


saves evaporation 

Another trend is increased use of 
mechanical aids to heat transfer. The 
Votator is an outstanding example. 
Core-busters to increase turbulence 
ind heat transfer rates are finding 
more use im gas-gas recuperators. 
Standardization of heat exchangers is 
becoming more important, particu- 
larly for those of corrosion resistant 
construction. Such materials as Dur- 
iron, various stainless steels, and tanta- 
lum are now built in standard sizes, 
with resultant savings in price. 

\nother phase of heat level being 
actively investigated is the very low 
range, below 4 deg. K. This work has 
been greatly aided by development of 
the Collins helium cryostat. By use of 
helium as the working fluid, with heat 
exchangers and an expansion engine, a 

ld chamber can be cooled for experi- 
ments as low as 2 deg. K. Expansion 
of this work is indicated by the fact 
that in only two years the number of 
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laboratories investigating such low 
temperatures has risen from two to 
twelve. So far, work is entirely long 
range, like the extreme high pressure 
investigations. But years ahead may 


well show practical results. 


Heat Increase .... 


Heating—As our chart indicates, 
five general methods provide heat to 
processes: Exchange with a reservoir of 
heat such as earth or atmosphere; ab- 
sorption of mechanical energy; trans- 
fer of heat from a hotter material in 
process; transfer from a reaction such 
as combustion; and use of electrical 
energy. In practically every case some 
form of heat exchanging equipment 
is important to the process. 

Heat Exchange—Most active work 
on heat exchangers deals with low 
temperatures, primarily for production 
of low-purity oxygen. For more nor- 
mal pressure and temperature ranges 
there has been extension of use of 
finned tubes, finned both externally 
and internally. In the main, types of 
heat exchange equipment used are well 
standardized, new units being merely 
modifications of conventional units. 

Exchangers for oxygen plants have 
four requirements: (1) Large surface 
per unit volume, (2) lack of migration 
of liquefied and solidified impurities, 
(3) low pressure drop, and (4) low cost. 
Costwise, they have to compete with 
regenerators and a real difference of 
opinion exists relative to the econom- 
ics of the two. 

Of the oxygen plants going in for 
Hydrocol process use, one will employ 
regenerators and the other, exchangers. 
Regenerators are also being used in 
oxygen plants being built by Stacey- 
Dresser for McCarthy Chemical and 
by Airco for Bethlehem-Koppers. 

However, exchanger design is being 


actively attacked. Rumors are that two 
companies will soon announce radi- 
cally different heat exchangers, prob- 
ably both for oxygen. Another ex- 
changer being investigated is the 
Gianque-Hampson, a series of concen- 
tric tubes wound about a central core. 
Ihe tubes are so arranged that each 
tube, despite its length, has the same 
pressure drop. The second fluid flows 
across this spiral of tubes. 

Radiant Heating and Cooling— 
Whereas heat exchangers in usual 
sense transfer heat mainly by conduc- 
tion and convection, there is increas- 
ing interest in radiant transfer for cer- 
tain purposes. Radiation cannot, of 
course, be excluded entirely in con- 
ductive and convective transfer’ and it 
is in fact an important element in 
furnaces and all heating operations 
dealing with high-temperature heat 
sources. However, emphasis is now 
being put on radiant transfer, largely 
without conduction and convection, 
for such applications as space heating 
and drying of coatings. Panel heating 
has made considerable recent strides in 
both residential and industrial con- 
struction and study is now being given 
to possibilities for panel cooling. 

So-called near infra-red heating is 
becoming standard practice in the in- 
dustrial baking and drying of finishes, 
although its use is much less spectac- 
ular.in drying of other materials. It 
has been applied successfully in a 
variety of powder drying applications, 
including both chemicals and gun 
powder, and in food dehydration. Con- 
siderable study is in progress and con- 
tinuing improvement in understanding 
will doubtless overcome much resist- 
ance now encountered. 

Radiation is also playing an increas- 
ingly important part in heat transfer 
at higher temperatures, for example in 
modern designs of pipe still furnaces. 





109 





PROCESS ENGINEERING 
PLOTS ITS COURSE 








r SS on | 
I ment and storage & Plusds | 
|  Ghenge in state Cupereen 
| ff aggregation integration” ] 

Sold ond serm-solid mixtures 
H one ond semi-tivid mixtures Hl 
Liquid plus gos 
i Gas plus gas ] 
ce Pressure chan 7 
a ge in ene 1—Premoeranure nange © 
| r une ae atalysis ] 
r Physical 
Senor ction P Prysico-chermca 
| of materials P Electrical 





Considerable 
denced in British literature over infra 
red as a method of liquid heating, 


interest has been evi 


using glass or silica piping which 1s 
transparent to radiation. With heat 
ing lamps of types now available it is 
claimed to be possible to transfer 
nearly 4,000 Btu. per hour and square 
foot, and this figure may be still fur 
ther increased 

Heat Regencration—In operations 
where heat is to be transferred from 
one process gas to another, for exam 
ple, trom flue gases to combustion air, 
regeneration is often more satisfactory 
than recuperation, i.c., transfer of heat 
through a surface. The checker-brick 
regenerator, an old tool for this pur 
pose, suffers from the disadvantage 


of being discontinuous. First success 


ful continuous regenerator was the 
Ljungstrom preheater, which has re- 


quired little modification since early 
designs. It has found increasing use in 
chemical processes, in addition to its 
primary held in power plants. Since it 
is not suitable for extremely high tem 
peratures, being of metal construction, 
the checker-brick regenerator retained 
its hold for high temperature uses. A 
few years ago pebble heaters made 
their appearance for still higher tem- 
peratures. Initially discontinuous, this 
device was modified by Babcock & 
Wilcox Co. to give continuous coun 
tercurrent performance preheating 
air for high-temperature combustion 
operations and producing extremely 
high-temperature process steam. 

At present research is continuing on 
both equipment and its applications, 
although new uses are not yet ready 
for announcement. It is possible, for 
example, that pebble heaters may find 
use in the direct nitrogen oxidation 
process developed at the University of 
Wisconsin, a process now reported to 
be undergoing further development by 
Food Machinery Corp. A _ pebble 
heater was initially used at Wiscon- 
sin in producing air temperatures high 
enough for direct union of nitrogen 
and oxygen 
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Another use for regenerators, already 
mentioned, which has recently as- 
sumed importance in United States, 
is in low-pressure oxygen production. 
The krinkl regenerator used in the 
German Linde i rank! process has now 
been employed in one low-purity oxy- 


gen plant built here and it will 
be applied in at least two others 
instead of more costly reversing ex- 


changers. ‘This regenerator is a vessel 
packed with aluminum spirals and has 
the dual function of transferring heat 
and freezing moisture and carbon diox- 


ide from the incoming air. Like check- 


er-brick regenerators it is discontinu 
ous. 
Heat Transfer Media—Several de 


velopments in heat transfer media are 
of current importance. Interest in 
mercury for industrial heat transfer ap 


pears now to be static and to be 
limited to power production. Hot oil 
has decreased markedly in use, most 


of its former applic: itions having been 
taken over by Dowtherm which has ex 
panded to a remarkable extent. Some 
what surprisingly, there has been a re- 
birth of interest in circulated high- 
pressure water, influenced no doubt by 
the considerable respect which this 
method gained in Germany. 

Some of the secret work being car- 
ried on in connection with atomic 
power production is known to be di- 
rected toward heat transfer media. It 
is believed, for example, that at least 
a part is concerned with metal eutec- 
tics. Meanwhile, the long-rumored 
tetra-aryl silicate is being introduced to 
the market. Even steam, the old 
stand-by, continues to be investigated. 

Dowtherm units have not changed 
much in several years, except that they 

ure being built both larger and smaller. 
Some smaller units now employ an 
integral vaporizer built into the vessel 
jacket and provided with electric heat- 
ing elements. 

Several pressure water systems are 
now available, generally for use with 
an existing boiler from which water 
is withdrawn by a pump at super- 
atmospheric pressure and at any 
needed temperature up to about 400 
deg. F. (250 psia.). Smaller pipes can 
be used than with steam, traps are un- 
necessary and pipes may be run in any 
direction, without consideration to 
pitch. Savings are claimed by virtue of 
lesser pipe wall area through which 
radiation losses can take place, a fac- 
tor which allows heat to be transmitted 
over relatively long distances. Feed- 
water treatment and boiler blowdown 

are practically eliminated, since virtu- 
ally no make-up is required. 

Bethlehem Foundry, in cooperation 
with Du Pont, has introduced a pack- 
aged unit for high temperature heat- 
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ing with a molten mixture of 5 0 per. 
cent each of sodium nitrite and potas 
sium nitrate. This mixture, Hi-Te 
melts at about 282 deg. F. and so mug 






be circulated from a heated storage 
tank, but it can be used in steel tp 
about 850 deg. F., and in stainless steg| 
to 1,000 deg. F., or even higher. Com. 






plete units comprising furnace, Circu- 
lating tank, pump and all controls for 
automatic operation are now produced 
in sizes from 500,000 to 2, 
Btu. per hr. 

letra-ary! silicate, a development of 
Arthur D. Little, Inc., like molten 
salt mixtures in that it is liquid (or, 
rather, a family of liquids) at the tem 
peratures for which it is now being 
sold. It has the same operating tem 
perature limit as Dowtherm, 650 deg 
F. at present, but its pour point is 
—45 deg. F., and it is being researched 
to the 800-850 deg. F. range. Viscosity 







500.00 
















is low enough for centrifugal pumps 
and the material does not leak readily 





through joints. Commercial develop. 
ment of the compound has been put 
in the hands of Hodges Research & 
Development Co., while it understood 
that equipment for its use is to be 
produced by Surface Combustion Co 

Some further development in use of 
flue gas for heat transfer has been evi- 
dent. Since principal objection to di 
rect firing is usually problem of tem- 
perature control, or of avoiding ex 
cessive temperatures, a solution used 
increasingly is to recirculate a part of 
the flue gases to exert both a flywheel 
and a depre ssing effect on temperature 
level. 

Heat Release Equipment—With 
sharp increase in fuel costs in recent 
months, interest in better and more 
eficient combustion methods contin- 
ues. There appears to be some ten 
dency, for example, for kilns to be 
come still longer and one manufacturer 
now offers rotary kilns 500 ft. long 
and 12 ft. in diameter. At the same 
time, heat recovery is becoming more 
essential and product coolers are as 
suming greater importance. Hence, 
too, large kiln users are paying re 
newed attention to heat recovery at 
the opposite end of the kiln, namely, 
to waste heat boilers operating on exit 
gases. 

A very interesting development in 
boiler furnaces which may have posst- 
bilities for other purposes is the “cy- 
clone” furnace recently perfected by 
Babcock & Wilcox. Since boiler users 
can no longer be sure of securing best 
grades of coal, this furnace was delib- 
erately designed to produce a molten 
slag with high-ash coals of low fusi- 
bility. It consists of a water-walled 
cvlinder, closed at one end, opening 
at the other into a water-walled com- 
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bustion chamber of a normal boiler 
With its axis sloping slightly 


furnacc 
downward toward the combustion 
chamber, it discharges a continuous 
drip of slag. Coal, crushed in a ham- 


mer mill but not finely pulverized, is 
introduced with air through a tan- 
ial inlet at the rear, with some 
particle ; burning in suspension, others 
burning trapped in the molten layer 


of slag coating the cooled wall. It not 
only burns high-ash coals successfully 
but is said almost to do away with 


need for flyash collectors. 
Heat Pumps—Neatest recent way 


of lifting oneself by one’s own boot 
straps is the heat pump, an old ther- 
modynamic idea now come into prom- 
inence in at least two different guises. 


Whereas Maxwell’s hypothetical “de- 
mon” and the Hilsch “vortex” are able 
only to separate the “hot’’ molecules 
in a gas stream from the ‘“‘cold” ones, 
heat pumps at first glance appear to 
create hot molecules from cold ones 
for the expenditure of one-third to 
one-tenth their value in mechanical 
or electrical energy. This feat is sim- 
ply that of raising low-grade heat in 
a vapor to a higher level by mechanical 


compression. It is physically identical 
with ordinary compression refrigera- 
tion cycles. All that is necessary is to 


change one’s point of view and con- 


sider condenser as heater, and evap- 
orator as heat source. Then it be 
comes clear that heat of vaporization, 
picked up at lower temperature in 
the evaporator, is then delivered at 
higher temperature by condensation in 


the condenser, along with heat equiva- 
lent of energy of compression. Thus 
anywhere from about three to as much 
as ten (or more) times the compressor 
energy, becomes available as heat in 
the evaporator. 

In one guise, the heat pump has 
blossomed “out as the vapor recom- 
pression evaporator, well known to 


military personnel during the war as 
the Kleinschmidt sea water still. Its re- 
ported performance in that service was 
equivalent to a 15-effect evaporator 
with but a single evaporator body. 
First advocated nearly 100 years ago, 
the method has frequently been tried 
in the past but has generally failed to 
justify itself, either because applied to 
solutions having too great a boiling 
point elevation, or because too expen- 
sive compression equipment was used. 
For non-scaling liquids of little boiling 
point elevation it appears to offer pos- 
sibilities with modern low-ratio com- 
pression equipment. Development of 
such applications seems to be going 
actively ahead. 

More dramatic possibilities reside in 
heat pumps for space heaters, espe- 
cially where heat requirements are not 
severe, and considerable summer cool- 
ing is desired. Not new, this applica- 
tion has recently flared into prom- 
inence and is now pushed actively by 
several commercial interests. As heat 
source, the atmosphere, waste liquors 
or sewage, ground waters, or the earth 
itself can be used. The higher the 
source temperature, the better. Beauty 
of this system in not too severe cli- 
mates lies not only in the fact that 
electric heat can be secured for ex- 
penditure of about one-third to one- 
sixth the requirements in compressor 
power, but also that connections can 
be reversed immediately to provide 
cooling instead of heat. A similar sys- 
tem can provide process heat from any 
low-grade heat source, such as a waste 
effluent. 

Change Without Transfer—aAl- 
though indicated separately in our 
chart, most methods of producing 
temperature change without heat 
transfer, by producing the change di- 
rectly within the process fluid, are ex- 
actly comparable to methods used with 
separate heat transfer media. Thus 
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they include phase changes such as 
evaporation, condensation and crystal- 
lization; reactions of both chemical 
and nuclear varieties; solution with or 
without phase change; and evolution 
or absorption of work energy. 


Tempetature Reduction . . . 


Process cooling can be accomplished 
by heat exchange with colder bodies, 
such as another process fluid or a cold 
reservoir, by methods exactly similar 
to those already mentioned under 
“heating.” Or, a heat transfer medium 
may itself be cooled by a thermody- 
namic process and then used in heat 
exchange relation with the process 
fluid. These thermodynamic processes 
include expansion and evaporation. 

Expansion—Only recently have ex- 
pansion processes for cooling (without 
evaporation) come into much prom- 
inence, with sudden blossoming of in- 
terest in tonnage oxygen for fuel and 
metallurgical industries. Two expan- 
sion processes are employed, the Joule- 
Thomson or isenthalpic, which ob- 
tains expansion through a valve or ori- 
fice; and the approximation of adia- 
batic expansion resulting when expan- 
sion does work in an engine. Since 
considerably more refrigeration results 
from the latter, there has been much 
recent interest in development of cen- 
trifugal expanders that come as close 
as possible to the desired adiabatic 
line. In oxygen processes, of course, 
the medium expanded is generally air 
itself rather than a separate heat trans 
fer medium. 

Evaporation—There is no funda- 
mental difference whether a process 
liquid is cooled by its own evapora- 
tion, or by that of a heat transfer 
medium in heat exchange contact with 
it. However, cooling by vacuum evap- 
oration of the process fluid itself is 
commoner than cooling a_ transfer 
medium (such as water) by this means. 
Vacuum refrigeration of process cool- 
ing water has not made the progress 
that was expected of it a few years 
ago, whereas vacuum cooling of solu- 
tions in crystallizers is extensive, and 
a continued increase is noted in cer- 
tain other vacuum cooling applica- 
tions, such as mash coolers. Steam jet 
ejectors have made both such appli- 
cations possible. 

Cooling Towers—Spray ponds, cool- 
ing towers and evaporative condensers 
and coolers have all become more es- 
sential as cooling water loads have 
grown while suitable cooling water has 
become more difficult to secure. How- 
ever, since ponds are wasteful both of 
space and of water, towers and evap- 
orative condensers and coolers have 
tended largely to replace them. Sim- 
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ilarly, mechanical-draft towers are re 
placing the natural draft variety, largely 
because of need for closer water tem 
perature control. Refinements in air 
and water distribution, better fans and 
nozzles, prefabricated construction, 
and effective treatments to avoid fun 
gous and algal growths in the tower, 
are all developments of recent years, 
as is the growing custom of placing 
process piping to be cooled in the 
tower bottom instead of some re 
mote heat exchanger to which circulat- 
ing water is pumped. On the design 
side, design is now largely based ex 
clusively on heat as the driving force. 
Slat arrangements for tower packing 
are now similar to staggered tubes in 
heat exchangers to secure higher heat 
transfer rates and a more compact ap 
paratus 

Refrigeration—This term is_ re- 
served here for cooling processes in 
which a heat transfer fluid is com 
pressed, cooled and condensed, and its 
liquid evaporated at lower pressure by 
withdrawing heat from the process 
being cooled. Although it appeared a 
few years ago that absorption refrigera- 
tion might be staging a come-back, 
this is evidently not true. Absorption 
offers advantages, especially where 
waste heat is available, but equipment 
is expensive compared with compres- 
sion refrigeration. Most important 
present trend is toward use of centri- 
fugal compressors for all sizes from 
about 200 tons capacity, up. Freon is 
largely replacing other refrigerants. In 
units of lesser capacity, V-type com- 
pressors operating at speeds up to 
1,200 or 1,300 rpm. are tending to 
replace low-speed (400 rpm.) compres- 
formerly standard. V-type has 
been simplified from a maintenance 
standpoint, provided with fewer piston 
sizes, and generally designed for flexi- 
bility in arrangements to provide for 
varying capacities. In special field of 
ice making, particularly for industrial 
and commercial purposes, present ten- 
dency seems to be toward use of auto- 
matic ice-making machines, such as 


SOTS 
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Flak-Ice, Tube-Ice and Pak-Ice ma- 
chines, rather than conventional can 
processes. 


Catalysis . . 


lhat catalysis is still an art was aptly 
put by Krase when he said ‘ ‘Catalysis 
is a designation used in lieu of scien- 
tiie information.” Slowly, however, 
scientific background is being devel- 
oped. Most recent developments in 
catalysis have to do with technique 
and materials, rather than fundamental 
knowledge. Chief among these have 
been fluidized catalyst technique and 
use of ion-exchange resins as catalysts 
for esterification reactions. 

Problems of real understanding in 
catalytic action require knowledge of 
six rates: (1) Solid-fluid mass transfer 
rate, (2) internal diffusion rate, (3) 
chemical reaction rate, (4) heat dissi- 
pation rate, (5) thermal conductivity 
of the catalytic bed, and (6) eddy dif- 
fusivity in the bed. To exemplify dis- 
tance science has still to go in catalysis, 
the only one of these rates well cov- 
ered is chemical reaction rate. On the 
others available data are either meager 
or entirely lacking. Much work is 
going on, however, and some of these 
problems will be solved. We can ex- 
pect to see some radically new con- 
cepts of catalysis come out this sum- 
mer. 

Despite lack of fundamental data, 
search for better catalysts goes on em- 
pirically. Improved promoters, basic 
oxides, and new metals continue to be 
investigated. New availability of some 
of the rarer metals has attracted in- 
creased interest in their use as cata- 
lysts. 

Fluidization has proved a happy 
medium for catalysis, and first mate- 
rials so handled were fluid catalysts. 
Fluidization is treated more fully on 
page 125. From a catalytic standpoint, 


newest 
been 


thing in fluidization has 
production of new synthetic 
fluid catalysts. Labeled microspher. 
oids, these tiny, round particles of 
alumina are claimed to suffer less from 
attrition and to flow better than 
ground natural catalyst. Their im. 
pregnation with metal catalysts is pos- 
sible for systems other than those cata. 
lyzed by alumina itself. 

rcc technique has received aid 
from synthetic catalysts, too, in this 
case synthetic silica beads, containing 
the active alumina. Highly porous, 
such beads have tremendous surface 
area and low resistance to fluid flow. 
This general form of catalyst should 
grow in use as the moving bed system 
expands its fields of application 

Newest generic type of catalyst is 
the ion- exchange resin. Standard tech- 
nique for esterification is to mix and 
heat the alcohol and organic acid with 
sulphuric acid as catalyst. Later the 
acid has to be neutralized before puri- 
fication of the ester by distillation. 
Leaving out acid and adding an acid 
form of cation exchanger gives the 
same catalytic effect, saves neutraliza- 
tion, and can be reused indefinitely. 
Moreover, it is claimed that the prod- 
uct ester has better color. This one 
use of ion-exchange resins points up 
possibilities for these resins in other 
cases where acids or bases are used as 
catalysts. 

Catalysis by electric discharge con- 
tinues to find interest. In particular, 
use of “crossed discharge”’ for the fixa- 
tion of atmospheric nitrogen is being 
actively investigated. Although it is 
not now being talked about public: ally, 
this looks like the best bet for direct 
production of nitric oxides from air. 
Long dreamed of, other processes have 
been promoted, notably the arc proc- 
ess. In general, those tried have 
proved uneconomic; this new catalytic 
method may do the trick. 
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Physical Separations 


OsT NUMEROUS Of all unit op- 
erations are those in the gen- 
eral category of separation. 


For purposes of classification they have 
been broken down here into four 
main groups: physical, physico-chem- 
ical, electrical, and mechanical separa- 
tions. In the first group, physical 
separations, most involve a change in 
phase as the chart shows and in many 
molecular diffusion is a controlling fac- 
tor. Some of the most interesting re- 
cent advances among all unit opera- 
tions have occurred in physical separa- 
tions, notably, in distillation and in 
selective liquid-phase and gas-phase ad- 
sorption. 


Solution Operations _ 


Leaching and Solvent Extraction— 
Development in leaching has been 
largely related to equipment improve- 
In heavy leaching, especially 
work on minerals, these improvements 
have taken the direction of better agi- 
tating equipment, and design advances 

hltering and classifying ‘equipment. 
In le: ching of sugar from sugar beets, 
1 number of plants have substituted 


ments. 
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continuous equipment for batch-type 
countercurrent “diffusion” cells cus- 
tomarily used. In several leaching op- 
erations pH control is found a deter- 
mining factor and has received consid- 
erable study. Such control appears to 
be particularly important in purifica- 
tion of gels during manufacture, for 
example, silica gel. 

Solvent extraction for recovery of 
oils from oil-bearing agricultural prod- 
ucts has made continued progress and 
is taking on increased importance in 
such fields as cottonseed, soybean, 
tung and linseed oils. Substitution of 
extraction for cooking and pressing, or 
addition of extraction to preliminary 
pressing as circumstances may warrant, 
has not only a beneficial effect on op- 
erating cost from a labor-saving stand- 
point, but also can be relied on to pro- 
duce an equal or superior product at 
higher yield. First full-scale continu- 
ous solvent extraction plant for cotton- 
seed, which went into operation in 
1947, produces about 45 Ib. more oil 
per ton of seeds than by straight press- 
ing. Tendency is away from chlor- 
inated hydrocarbon solvents, with hex- 
ane currently favored. This results in 








some fire hazard, which has consid- 
erable influence on plant design. 

There is, for example, a tendency 
toward outdoor plants so far as cli- 
mate will permit in a process which 
of necessity involves considerable sol- 
ids handling. 

Most critical step in such processes 
is the extraction proper, to which 
much attention has been devoted. 
Countercurrent movement of solvent 
and solids is necessary and current 
practice seems to favor methods in 
which gentle agitation can be com- 
bined with a small amount of mechan- 
ical pressure to induce bi ac- 
tion, as exemplified particularly in the 
Kennedy process. 

Gas Absorption—This operation re- 
mains a subject of study, although less 
work apparently is being done at pres- 
ent than in the past. New packings 
have been introduced and some valu- 
able theoretical work has facilitated 
calculation of number of theoretical 
trays required in multi-component, 
high- -pressure absorbers. Further effort 
has gone into determination of flood- 
ing velocities, which now seems to be 
pretty well in hand. Some study has 
continued on film coefficients and 
mass transfer; however, predicting 
“height of a transfer unit” still has not 
reached a general solution. 

One interesting trend in absorption 
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is increasing use of agitated-vessel type 
absorbers, instead of packed columns. 
Another is greater application and 


standardization of corrosion-resistant 
materials of construction. Tantalum 
and Karbate are finding increasing use, 
for example, in small standardized 
units for HCl absorption that have 
been applied extensively in recent 
years. A new type of tower which is 
generating some interest is the cyclone 
spray tower, the big advantage of 
which is low pressure drop. 

Liquid-Liquid Extraction — Long 
considered as a last resort, liquid-liquid 
extraction may get a lift from new ex- 
traction column designs being _pilot- 
planted today. One of these is the 
Scheibel column, illustrated here. This 
is expected to reduce HETP’s on large 
industrial-scale columns from roughly 
10 ft. to 1 ft. Small-scale units have 
given a 2-in. HETP. The principle ap- 
pears to be excellent dispersion given 
by agitator paddles, the dispersion 
being almost an emulsion which 
exists well into the packing. Packing 
is a woven wire mesh, matted before 
installation in the column. One un- 
known is the through-put capacity of 
such columns 

For years the theoretical value of 
liquid-liquid extraction has been recog- 
nized, but poor efficiency of available 
columns has limited commercial use. 
New columns may change this picture, 
so general fields of application for ex- 
traction should be noted. They in- 
clude: (1) Separation of chemicals 
where there is little difference in rela- 
tive volatilities; (2) separation of non- 
volatile and/or heat sensitive mate- 
rials; (3) recovery and concentration 
of chemicals from dilute solutions; (4) 
removal of impurities and color bodies; 
(5) recovery and purification of phar- 
maceuticals; and (6) treatment of 
liquids containing gummy solids. 

In many of these applications, 
liquid-liquid extraction has to compete 
with other separation methods. In the 
past, with its handicap of poor col- 
umn efficiency, it has been applied to 
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only a few new processes on a large 
scale, notably furfural extraction of 
lube oils and the Solexol process for 
refining natural oils. The Podbielniak 
centrifugal contactor is being used to 
a large extent on penicillin. 


Vaporization Separations . . . 


Vaporization forms the basis of a 
considerable group of separations of 
which distillation, drying and evapora- 
tion are most importanf. Since diffu- 
sion is of importance in the first two 
only, they will be considered in this 
section, with evaporation at a later 
point. 

Distillation—Like many old unit 
operations distillation’s more normal 
forms continue to advance in tech- 
nique and application without making 
much fuss. More unusual methods 
and equipment are of most interest. 
Greatest interest today in this opera- 
tion is focused on extractive and high- 
vacuum distillation. 

Background material available for 
design is quite complete for high-tem- 
perature equilibrium distillation. Basic 
research work may have reached the 
point of diminishing returns. Missing, 
and badly needed, however, are more 
data on plate efficiencies achievable in 
industrial columns, and a real method 
of predicting efficiencies. Two trends 
are visible in high-temperature distil- 
lation. The first is closer design of 
columns, leading to smaller units with 
less safety factor. The second is growth 
of so-called superfractionation which 
gives results similar to continued batch 
redistillation by use of very high reflux 
ratios and columns with as high as 100 
or more plates. 

Extractive distillation has made 
great strides recently. Biggest coming 
application will be in separation of 
chemicals from Fischer-Tropsch syn- 
thetic fuel units now being con- 
structed. Extractive agent will be 
water, which is cheap, available, and 
effective. In production of butadiene 
and toluene, extractive distillation gave 
higher purity products than any other 
process. Extractive distillation with 
furfural of C, hydrocarbons is another 
application 

One interesting application has 
been purification of grain alcohol by 
extractive distillation with water in a 
Vulcan conical spray tower. Tower 
feed consists of mixed heads, ethanol, 
and amy] alcohols as tails. By injecting 
90 deg. F. water into the column the 
amyls are extractively carried over- 
head along with regular heads. Mate- 
rial which boils in the middle—the 
ethanol—becomes the tails product, 
both high- and low-boiling compo- 
nents having been removed overhead. 
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High-vacuum distillation has made 
great strides in recent years. Newest 
development in so-called molecylg; 
distillation is the Bowman still, cop. 
sisting of a heated cylindrical wal! with 
a cylindrical, rotating condenser jp. 
side. Its tremendous advantage is that 
it brings reflux and fractionation into 
high-vacuum distillation with a separa- 
tion effect of up to 18 plates at 209 
microns pressure drop. 

The Hickman centrifugal molecular 
still continues to find its biggest ap- 
plication in vitamins where heat sengj- 
tivity is at its highest. Although it 
normally has a separation efficiency 
of only one plate, this is being offset 
by staging units. 

Falling-film type stills have been 
built for rates of feed as high as ] 
ton per hour. Biggest application so 
far is in distillation of plasticizers, 
Other fields include waxes and lubri- 
cating oils. Distillation rates are as 
high as 60 Ib. per hr. per. sq. ft. 

Of various high-vacuum stills, the 
one which should make the next com- 
mercial dent is the Bowman still. So 
far only small-scale units have been 
built, but scale-up does not appear to 
be too much of a problem and, in 
fact, will overcome certain difficulties 
met in design of smaller units. So far, 
also, all these stills have been operated 
as batch units. Next move will make 
them continuous, with feed half way 
up the column. Such a course will 
cut down heat decomposition as well 
as decrease cost of operation. 

Sublimation — Vaporization from 
the solid state has recently come in 
for increased attention for purifying 
chemicals, largely through develop- 
ment of a continuous sublimer which 
can be operated in a closed system 
with a condenser, using any desired 
kind of atmosphere. This machine, a 
modification of the Turbo dryer, has 
heat supplied both to the recirculating 
atmosphere, and by means of heaters 
and recirculating fans within the sub- 
limer shell. Such materials as naph- 
thalene would appear to be best suited 
for purification by this means. 

Although it has not yet been tried, 
similar equipment has been considered 
as a means of subliming sulphur in an 
SO, atmosphere, for subsequent mix 
ture with air and combustion, for sul- 
phuric acid manufacture. The usual 
burner would thus be eliminated. 

Freeze Drying—This operation, ac 
tually sublimation of water from the 
frozen state for dehydration of ex- 
tremely heat-sensitive materials such as 
blood plasma and penicillin, was ap 
plied extensively during the war and 

became a large-scale application for 

high vacuum. Thermal damage, of 
course, is a product of both time and 
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temperature and in freeze drying tem- 
is much reduced at expense of 


perat 

see \t present some thinking ap- 
pears be tending away from freeze 
drving, securing necessary safe ther- 
mal exposure by higher temperature, 
but rter time. Vacuum:still plays 
a part in o1 rder that continuing vapor- 


ization may take place. At this point 
it is too early to predict t which school 
of thc ght will prevail. Freeze drying 
, but it has a number of unique 
onl wes apart from thermal ex- 


and in some sorts of applica- 


posult 
tion these other advantages may swing 
the scales 


Such a diversity of equip- 
s for drying that choice of 
purpose in 
diff th- 


Drying 
ment exist 
the best method for any 


many cases becomes extremely 


cult. As a first approximation dryers 
can be classified by their means of re- 
moving moisture after it has been 
vaporized from the solid: that is, 
whether moisture is “pumped away” 
by evacuation, or carried away mechan- 
ically by flow of a carrier gas such as 


air. Further classification is very com- 
plex. Up to this point the vacuum 
and has 


type has not evolved very fat 
been found only in shelf, agitated-cyl- 
inder and rotary-drum types, and in 
variations on freeze-dry technique. We 
can for further development here, 
since new types of continuous vacuum 
drver are imminent. In the higher 
vacuum range it may be expected that 
regenerable desiccants will substitute 
in rt for refrigerated condensers 
used in high vacuum drying, while 
some new ideas emphasizing short 
time exposure may be expected in the 
lower vacuum range 

In non-vacuum drying where a car 
rier gas is used, variations are legion 
and no attempt will be made here to 
classify them. It will suffice to point 
out certain trends applying to some 
types, where developments of import 
ance have been taking place 

In dryers where heat is provided by 
direct contact with a heated metal sur 
fa 1s in drum dryers and paper ma 


chines, there is a definite tendency to 


use higher temperatures and shorter 
exposure. One manufacture, for exam- 
ple now building drum dryers for 
heating with Dowtherm \ por. Devel 


machine rolls 


OT nt 


of welded paper 


h permitted use of higher steam 
DI res and temperatures, which 
means either a shorter drver or higher 


web speed. It is being claimed that 

the boost to drying speed given this 

way more than offsets higher tempera- 

ind permits more sensitive ma- 

terials to be handled on drum drvers 
formerly 

Also, drum dryers have 


proved mechanically to a 


been im- 
rather 


CHEMICAL ENGINEERING ¢ MAY 1948 « 












Liquid-liquid extraction 


er 
Washing 


Freeze drying 
Drying 
Dehumidification 
Crystallization 





Non - selective 
- Adsorption 


} if fusional —fVoporization 








Leaching, solid-liquid extraction, percolation 
Gas absorbing ond stripping 


, Ordinary 
Equilibrium distil oe cone nateotion Superfroct. 
cout 
Molecular — 
Extroctive 


Distilling —feon distilling 
Sublimation &High-vocuum distilling 
Vapor “corrier* 
Vocuum 


Multi-component { 
Single-component 


ee ee 


Multiple redistillation 


Vapor- phase ("Hypersorption’) 
Liquid-phose (chromatography) 











marked degree. Vacuum drum dryers 
of the double-drum type are now being 
built, following solution to the prob- 
lem of drum clearance adjustment dur- 
ing operation. Dimensional stability 
of drums has been improved, to permit 
closer clearances, and stainless steel 
construction has become popular. At- 
mospheric drum dryers are being in- 
clos sed in some cases to improve work- 
ing conditions and control] dusting. 
Drying uniformity has been improved 
by automatic control of liquid depth 
between the drums. 

Spray Drying—Although equipment 
fcr spray drying is costly, this method 
has been increasing for applications 
where physical form of a spray dried 
particle are desired. Aside from me- 
chanical improvements applying pri- 
marily to spray-producing equipment 
ind to means of collecting and remov- 
ing the dried product, there have been 
few recent chan®es. Less efficient ther 
mally than dryers in which vapor re 
heating is possible, it may be that any 
very large increase in use will have to 
iwait development of cheaper methods 
of construction. 


Infra-Red Drying—Although widely 
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radiation has not made as rapid prog- 
ress in other sorts of drying as pre- 
dicted. Part of the difficulty has been 
that in some earlier applications insuf- 
ficient attention was paid to need for 
positive air movemept for removing 
evaporated water. Part has come from 
the fact that infra-red radiation does 
not penetrate deeply and so is best 
suited to thin films and layers. Its 
energy is inherently expensive when 
lamps are used, but this can be over- 
come with gas-fired radiant heating 
units. Simplicity of equipment is a 
powerful factor in favor of this method 
and much future effort can be ex- 
pected in determination of best meth- 
ods for its use, and best types of ap- 
plication 

Dielectric Drying—Dielectric heat- 
ing has made little progress in dry- 
ing im spite of early expectations to 
the contrary. Both equipment and 
energy cost are high and advantages of 
producing the heat “in place” have 
not in most drying applications been 
able to out-weigh these factors. Fur- 
thermore, to avoid damage from inter- 
nal pressure it is necessary that the 
product be porous. To avoid uneven 
heating, it has to be relatively uniform 
in both composition and thickness. 
lhe method will doubtless make fur- 
ther strides, but only for applications 
where some very special problems are 
met. Perhaps one of its best prospects 
will be in preheating of bulky mate- 
rials where drying can be completed in 
1 convection dryer. Largest applica- 
tions for dielectric heat, however, are 
expected to remain in non-drying proc- 
esses where heat transfer by conduc- 
tion or convection is difficult. 

Not much theoretical work has been 
done on drying in recent years and cur- 
rent equipment developments, aside 
from those mentioned, are not numer- 
ous. A few modifications in means for 
moving the material have been 
brought out but there have been no 
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really fundamental changes for some 
time. One of the most useful future 


jobs will be to standardize methods of 
dryer testing and reporting so that the 
user's selection task will be facilitated 
and made more reliable 


Crystallization. . . . , 
In recent years crystallization has 
moved very largely from open tank 
crystallizers equipped with a cooling 
coil, to the vacuum crystallizer where 
it can be carried out without heat 
transfer through conducting surfaces. 
One authority estimates that high 
s 90 percent of new installations are 
vacuum cooled. Much attention is 
paid in modern crystallizers to control 
of crystal size, as well as to conditions 
under which crystals are grown. In 
some cases it is now possible largely 
to eliminate simultaneous precipita 
tion of isomers and side reaction prod 
ucts through exact control of super 
saturation of certain organic materials. 
Vacuum crystallizers may be either 
batch or continuous in operation. The 
Krystal or Oslo type is inherently con 
tinuous, while the Swenson is adapted 
to either. A trend at present is toward 
increased use of continuous crvystalliza- 
tion of organic chemicals. Compared 
with open-tank crystallization, the 
newer method produces larger, more 
uniform crystals which centrifuge and 
dry more readily and eliminate dust 
losses inherent in small crystal sizes. 
When material must be crystallized 
from an organic solvent, the newer 
method offers a further advantage of 
reducing fire and explosion hazards, 
and cutting solvent losses to negligi 
ble proportions. Vacuum crystallizers 
seldom have difficulty with crystal de 
posits and have no heat transfer prob- 
lem. 
Present trend toward large and con 


trollable crystal size will continue, 
both organic and inorganic fields. 
Since vacuum equipment may be con- 
of corrosion resisting 


structed readily 
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materials, this method will probably 
spread to recovery of chemicals from 
acid solutions. While crystal theory 
is at present apparently in a fairly 
satisfactory state (although there are 
divergent theories), this cannot be said 
for solubility data which are lacking 
for many important chemicals, and 
make a fruitful field for future investi- 
gation. Fruitful also is the problem of 
securing more and better information 
on effects of impurities, pH and other 
variables on results that can be 
achieved. Despite many successful in- 
stallations on a wide variety of prod- 
ucts, much information needed for 
further expansion of this unit opera- 
tion is still lacking. 


eee ee 


During and since the war adsorp- 
tion has been a major factor in chem- 
ical engineering development. War- 
time advance consisted in further im- 
provement in fixed-bed adsorption 


units which now are completely au- 
tomatic in operation. Big news has 


been made since the war, i.e., devel 
opment by Union Oil of California 
of the Hypersorber. 

Although the Hypersorber was ini- 
tially announced in 1946, the first 
operating data are just coming out. 
First commercial Hypersorber to be 
installed has gone in at Dow’s plant 
at Midland, Mich., engineered by 
Union Oil, Dow, and Foster Wheeler. 
Beginning operation just a year ago, 
complete details of start-up and opera- 
tion for the first seven months were 
recently presented at the AIChE re- 
gional meeting at Cleveland. The unit 
recovers ethylene froth the overhead 
stream of the demethanizer column 
of an existing low-temperature frac- 
tionation unit. Technical success is 
attested by operating results. Feed 
gas contains 4.5 to 6.0 percent ethyl- 


ene, remainder being substantially 
hydrogen and methane. Ethylene 


product runs 92 to 93 percent ethyl- 
ene, with a maximum contamination 
of less than 0.1 percent methane. 
In principle, the Hypersorber is a 
continuous, countercurrent, gas-solids 
contactor. Separation is effected by 
differential adsorbability. Feed gases 
enter half-way up the column, meeting 
fresh carbon flowing down. As gas 
flows up, adsorbable gases are adsorbed 
and methane and hydrogen, which do 
not adsorb, continue up and are re- 
moved from the column. Carbon flows 
down the column to a point where it 
meets a stream of stripping steam ris- 
ing from a heated bottom section. 
This strips ethylene from the carbon 
and the released gas is removed from 
the side of the column. Carbon then 







goes down through a Dowthem. 
heated section where steam is intro. 
duced and last traces of adsorbed my. 
terial are released. Conveyed to the 
top of the unit by a gas lift, the carbon 
is first cooled and then re-contacted 
with feed gas. Since adsorption js 
exothermic here, bed temperature rises 

markedly as the carbon moves down, a 

fact used to control operation of 

the unit by control of bed tempera- 
ture just below the feed. 

Gas removal is accomplished by 
plates in the column, having.a series 
of downcomers. Carbon flows down 
through downcomers, and intervening 
space is then utilized for gas removal 
or introduction. 

Control of carbon flow is also ac. 
complished by plates. A movable plate 
oscillates below a fixed plate, alter- 
nately filling and discharging its down- 
comers at the end of each oscillation. 

Although the initial commercial 
unit has two product streams, non- 
adsorbed material and adsorbed ethyl- 
ene, future use of the Hypersorber 
may well involve a side-cut. Refluxing 
action that occurs above the heating 
section gives a concentration of middle 
components of a three-component 
feed in one section of the column. By 
having a plate at this point, a middle 
cut can be taken. 

An example of the side-cut princi- 
ple is recovery of ethylene from crack- 
ing gases where a low- -temperature 
fractionation unit does not precede the 
Hypersorber. Feed would contain 
hydrogen and methane, the light ma- 
terials; ethylene, the wanted middle 
material; and C,’s, the heaviest mate- 
rials. On a pilot plant scale such sep- 
aration can give a middle cut contain- 
ing 91 percent ethylene with an 
ethylene recovery of 99.8 percent. 

Possible applications of the Hyper- 
sorber are legion. Among the best 
appear to be purification of ammonia 
and methanol synthesis recycle gas 
to decrease purge and raise yield. 
Other possible applications include re- 
moval of sulphur compounds and car- 
bon dioxide from hydrocarbon and 
methanol synthesis gases, recovery of 
acetylene from hydrocarbon oxidation 
gases, and separation of methane and 
hydrogen chloride. 

The Hypersorber is new and _ its 
value is hard to measure. Its high cap- 
ital cost compared with fixed bed 
units makes it unlikely for solvent 
recovery, but its greatest applications 
mav be where it either does a job 
nothing else can do, or can replace 
low temperature fractionation. Two 
limitations are worth mentioning. 
First, the molecular weight of tail gas 
cannot be above the C, range and still 
get good desorption. Higher molecular 
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weight materials gum up the carbon. 
allowable vapor velocities are 


Second, 

rather low, held down by need for 
downward carbon flow. Hence ca- 
pacity may be low unless the unit is 


opera d under pressure. If gas to be 
separated is already under pressure, 
this pt ‘blem is minimized. 


It is imteresting to speculate on 
possible application of fluidized solids 


I 
technique to adsorption. British work 


has led patenting of such unit, 
utilizing a boiling bed. Here a gas 
containing 1-2 percent ethylene is 
passed up through the fluidized ad- 
sorbent, solids being removed at the 
bottom to make the unit as nearly 
countercurrent as possible. Adsorbent 
is stripped and moved to the top of 
the bed by conveying it pneumatically 
superheated steam. After con- 
densation of steam, the product gas 
desorbed from the carbon contains 45 
percent ethylene. 

[he carbon is cooled before being 
returned to the boiling bed. The pos- 
sible advantage of such a system is 
that it is isothermal. On the other 
hand, to get a fractionation effect, this 
factor of isothermality is a handicap. 

'raditional fixed-bed units have had 
further development too, some being 
completely automatic, available in 
standard sizes. Carbon units are still 
most used for solvent recovery. For 
dehumidification, activated alumina 
ind silica gel units are widening their 
fields of application. The biggest new 
use has been in “Operation Zipper,” 
the storage of naval vessels under rust- 
proof conditions. There seems to be 
interest in possibility of using adsorb- 
ents in pre-drying air for low-tempera 
ture drying of heat-sensitive materials. 
A few relatively small-scale installa- 
tions of this sort in the past gave in- 


with 


conclusive economics. Fuller evalua- 
tion of the method is needed. 


Chromatography | eee. Ge. 


Another application of adsorption 
that has suddenly come into the plant- 
scale picture has the imposing name 
of chromatography. Long a tool of 
interest in laboratories, it is now being 
applied in plant-scale purification of 
streptomycin and in producing beta- 
carotene from alfalfa. The method's 
long history started with botanist 
Michael Tswett, who used it for frac- 
tionating pigments in a petroleum 
ether solution of chlorophyll. As he 
filtered his solution downward through 
a column of adsorbent he obtained a 
separation into various colored zones, 
since the more strongly adsorbed pig- 
ments displaced the more weakly held, 
forcing them farther down the col- 
umn. Separation became practically 
complete as he then passed a stream 
of pure solvent down the column. In 
1906 he wrote, “Like rays in the spec- 
trum, so the different components 
of a pigment mixture are resolved on 
the calcium carbonate column accord- 
ing to a law, and can be estimated on 
it qualitatively and also quantitatively. 
Such a preparation I term a chro- 
matogram, and the corresponding 
method, chromatography.” 

Success of this former laboratory 
method in the two commercial appli- 
cations mentioned presages further use 
of chromatography in the chemical in- 
dustry. Perhaps the next major appli- 
cation will be in petroleum. This tool 
is unique in that separations of high 
molecular-weight, non-volatile 


rials can be made without use of 
either high temperatures, or high 
vacuum. 


mate- 





| How It Works--- 


Initio! mixture of amino acids when 
| first adsorbed on starch column 


As solvent is added, mixture seporotes 
due to differential adsorboability 


3 With more solvent, colored bonds move 
down column for separate recovery 
Note further seporation of bonds 


2 3 
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How Well It Works-—- 

@ Phenylolanine fraction, recovery 99% 
b. Leucine froction, recovery 97% 

c. Isoleucine fraction, recovery 99% 
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Separation by chromatography is ac- 
complished by differences in tenacity 
with which different chemicals are 
adsorbed on a solid. By adsorbing a 
mixture of materials on top of an ad- 
sorbent column, the chemicals can 
then be separated by “eluting” with 
a solvent, one chemical passing down 
the column faster than another. Fact 
that this work was originally done 
with highly colored materials caused 
the “chroma” in its name, but use is 
not limited to colored materials. 
Chromatography is interesting for the 
sharpness of separation possible, even 
between materials that cannot be 
separated practically in any other man- 
ner. For instance, high molecular- 
weight amino acids that differ in struc- 
ture by as little as one methyl group 
can be completely separated with al- 
most 100 percent recovery, 100 per- 
cent separation, and 100 percent pur- 
ity, as the chart* indicates. 

Technically, chromatography is in 
its infancy. Little is known about 
surface reactions that take place dur- 
ing adsorption and desorption. Efh- 
ciency with which various adsorbents 
will separate given compounds cannot 
be predicted on paper. Still, large in- 
stallations can be built, based on 
small-scale research information. Di- 
mensional analysis is being applied to 
scale-up, and looks successful. 

Adsorbents used so far have been 
primarily such old-timers as silica gel 
and activated carbon. As background 
knowledge grows with ion exchange 
resins, possibility of tailor-made resins 
will become a reality. Synthetic ion 
exchange resins have already been used 
on some separations, notably by Man- 
hattan District on production of pure 
rare earth compounds. New ion ex- 
change resins hold out a promising 
future for chromatography. 

Little has been told of the two 
commercial installations. For two 
years or more Valley Vitamins, Inc., 
subsidiary of Godfrey L. Cabot, has 
been producing chlorophyll, xantho- 
phyll, and beta-carotene from alfalfa 
at McAllen, Tex. Here alfalfa is ex- 
tracted, the extracted solid and solvent 
separated with a continuous centri- 
fuge, and desired materials separated 
and recovered in a chromatographic 
column. A special form of activated 
carbon is used as the adsorbent. Very 
little decomposition of the heat-un- 
stable plant pigments occurs. 

Streptomycin, as produced, is con- 
taminated with non-active other chem- 
icals. But since the desired product 
is heat-sensitive, and unwanted im- 





* Moore 
tography 
Annals N. Y. 
Art. 2, p. 266. 


and Stein, “Partition Chroma- 
of Amino Acids on Starch,” 
Acad. of Sciences, Vol. 49, 
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purities are chemically close to strep 
tomycin, purification of the antibiotic 


problem. Few data are 


on the plant process used, 
but streptomycin solutions are being 
purihed by chromatography in the 
Merck plant at Elkton, Va. Small 
scale work wa with alumina as 
percent methanol 
mcentrates having 150 


was a real 
ivailable 


don 
idsorbent and 80 

is solvent. ¢ 
300 activity units per milligram wer 
fractionated and purified to give con 
with 600-900 activity 


centrat units 


ee” Fae 
per milligram 
) Lens 
Present basic weakness in chroma 
tog! iphy is, first, that if 1 1 batch 


process, meaning inherently high opet 
iting costs and investment. There are 
ymntacting and de 
become continuous, but 

tual equipment is probably a long 
way off. Second, adsorbents used have 
pacity, and much adsorbent may 
be necessary to recover relatively littl 
bate. Modified synthetic 
change this 


favorable ispects 


iluable ad 
n-exchange resins ma\ 
Against thi ire 


Chromatography can accomplish two 


specific objectives when other methods 
fail: (1) Separation of materials which 

innot withstand temperature condi 
tions or solvent action required in dis 
tillation, extraction, or even molecula 


distillation: and paration of ma 
terials by differences in 


= 
tructurt rathe 


molecular 
than bv chemical 


molecular structure 


leads toward the most promising fu- 
ture seen for chromatography, permit- 
tin eparation of a mixed petr ileum 
fraction into separate olefin, parafhn, 
ind aromatic fractions. When vola 
tility characteristics of materials are 
similar, or compounds are heat-sensi 
tive, this is the only practical way 
U. S. Bureau of Standards has been 
using this technique on a laboratory 
scale for veral vears. Hints that 
petroleum companies are working with 
it suggest the next, and largest, appli- 
ition Ad it will probably be 
~ nag 

Used first in hemicals where 
118 


profit margins are greater, neverthe- 
accomplish- 


less, chromatography’s 
ments are unique, and its potential 
appears to be important. Next and 
greatest uses will undoubtedly be in 
the basic chemicals. 


Other Physical Separations . . 


Freezing—As a method of separa- 
tion, freezing has usually appeared on 
lists of unit operations but its past 
uses have been ftew—except by farmer- 
manufacturers of “Jersey Lightning.” 
Now treezing seems to be coming into 
its own. Air purification in new ton- 


nage oxygen processes is based pri- 
marily on freezing water vapor and 


dioxide from the air stream 
And, shades of the Jersey farmers 
Commonwealth Engineering Co. of 
Dayton has announced a patented con 
entrating method for solutions of less 
than eutectic proportions in which 
|) The solution is completely frozen; 
2) ice is finely divided; and (3) ice 
is subjected to considerable pressure, 
releasing the concentrate in liquid 


( arbon 


form and leaving most of the water 
is ice 
Its applications are said to exist 


ri 
both in fruit juice concentrating and 


in chemical manufacture. Just as an 
example, application of 1,000 psi. to 
in ice containing 5.5 percent NaCl 
is said to produce a 26.8 percent 
NaCl solution containing 85 percent 
of original solute in 17.5 percent of 
riginal wat 
Evaporation 
there have 
trends in evaporation for several vea 
past. Evaporators of usual types have 


With one exception 


peen no very marred 


been subject to mechanical 


ments 


ImMpror C 
such as further extension of 
forced circulation, use of greater num 
bers of effects to offset rising fuel costs, 
use of higher liquor velocities over 
heating surfaces to avoid overheating 
of heat-sensitive materials, and im 
provements in application of 
construction materials 

The exception lies in renewal of in 
terest In vapo! 


tion, a 


specia 


recompression evapo1 
subject thoroughly discussed 
ind rejected in the United States 
ibout 25 years ago despite some fairl; 
favorable experience in Europe. Cause 
for this rebirth of interest was success 
ful and extensive use of the Klein 
schmidt sea water evaporator during 
the war. As matters stand at present 
the most likely applications are still 
in preparation of distilled water for 


pharmaceutical and chemical applica 


tions demanding water of highest put 
itv; or for large-scale production of 
fresh water from sea water or brackish 
supplies where content is too 


treat for de-ionization 


Milk evaporation is also a possibility 
in small processing units where clim- 
ination of a boiler plant may be de. 
sired, or cooling water is a problem, 
Limiting factor for such evaporation 
is the available temperature head 
which cannot be great with low-cost, 
economical compressors. ‘This limits 
the process to solutions with a small 
or negative boiling point clevation, 


which will give rise to little or no 
scale on transfer surfaces. Several 
eable water units are now operating 
| projected 

Molecular Diffusion—Little need 
be said about separation methods de. 
pending molecular diffusion 
without phase change, other than to 
point to their existence and present 
Gas diffusion through a porous 
remains our main reliance for 


upon 


uses 
barrie! 
oncentration of U 
yet been applied commercially except 
Although at first 
blush it appeared to have possibilities 
tor separation of non-isotope 

differing considerably in molecular 
weight, more mature evaluation seems 
to have produced the conclusion that 


,- 1 
235 but it has not 
n isotope separation 


i i 


£ases 


this is last chance” operation, ow- 
ing to heavy investment and extreme 
complexity Liquid-liquid thermal 
liffusion is also a handy isotope con- 

ntrat ised initially in making a 
U-235 concentrate for the Oak Ridge 
lectromagnetic plant, but since the 
atter is not now running uranium, 
nly probable present use for thermal 
diffusion is in concentration of some of 


} . : wk 
roduct isot pes, ind in study 


AEC’s 
f molecular properties of liquids and 


| 
derabJe present litera- 


FASCS ! 1 ms 
ture would indicate 

Dialysis continues to provide viscose 
manufacturers with a_ ready 
means of recovering steeping caustic, 


ind biological manufacturers with a 


rayon 


means of 
‘molecular 


purifying serums This 
filter” has not, however, 
much beyond this point. 
ts do not look very 


progressed 


Further prospe 


Psysico-Chemical Separations 


There are three separation methods 
which, although they might ordinarily 
be considered as unit processes, under 

rtain circumstances do partake of 


unit operation characteristics and so 
re listed here. Both electrolysis and 
double decomposition are possible 
methods for separation of certain 
The first has been used m 
heavy water concentration and the 
second in separating the isotopes of 
both carbon and nitrogen. They are 
not, therefore, of present interest ex- 
cept for research purposes. The thir 1, 
ion exchange, has tremendous inter- 


isotopes 
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est to industry and is dealt with in 
the next section. 


lon Exchamge ....... 


Jon exchange, long a factor in water 
purification, is moving rapidly into 
new fields. Even in water treatment, 
new developments are widening scope 
of use. Biggest new factor in the field 
is commercial production of strong 
base resins, resins which can remove 
weak acid ions directly. Commercial 
possibilities of this development are 
wst getting started 

In general, ion exchange covers 
three fields. The first is removal of 
ionic materials from solution, to- 
gether with their recovery if desired. 
Here the biggest application is de- 


mineralization of water, replacing 
der chemical or distillation meth- 
ods. For modern boiler plants and 
users of distilled water, ion exchange 
does the job at lower cost. Plants can 
be built to handle almost any capacity 
and any water supply within reason- 


able dissolved-solids range, to deliver 
almost any required effluent composi- 
tion. Operation can be manual or au- 
tomatic, although trend is toward auto- 
matic control as a labor-saving method. 

Other uses involving ion removal 
are for sugar refining and purification 
of formaldehyde. In sugar refining, 
juice purity can be raised from 90 
percent with conventional methods to 
about 97 percent with ion exchange. 
At the same time, sugar recovery rises 
from about 84 percent to better than 
95 percent. When these are added to 
lower operating costs, ion exchange’s 
future in sugar refining appears as- 


methanol by oxidation over silver cata- 
lyst contains a small amount of formic 
acid. Presence of formic acid is un- 
desirable in manufacture of phenolic 
and other resins using formaldehyde. 
Ion exchange is now being used ex- 
tensively for formic acid removal. 

Among new uses is recovery of 
metals from dilute solutions, particu- 
larly from plating operation wastes. 
This type of operation not only re- 
moves a waste disposal problem but 
can also recover valuable metals for 
recycle and yield improvement. Other 
waste disposal problems are being ap- 
proached with ion exchange. 

The second field for ion exchange 
is in conversion of salts, or metathesis. 
Here the field of application is wide, 
but use of ion exchange resins is just 
beginning. Commercial applications 
that serve as examples include con- 
version of streptomycin sulphate to 
streptomycin chloride, and production 
of colloidal silica (“Ludox’’ process) 
during which sodium silicate is con- 
verted to silicic acid by ion exchange. 

The third field ion exchange can 
cover is fractionation, i.e., separation 
of mixtures of materials. Today this 
is the one untapped phase of ion ex- 
change. Only published information 
is that given by Manhattan District 
on separation of rare earth elements 
by this technique. Called “complex- 
ing elution,” the technique used comes 
close to chromatographic yer 
It differs by the fact that chemicals 
are temporarily bonded to the resin 
by chemical (ionic) means, rather 
than directly by adsorption. In time 
this may be the field for ion exchange 
with greatest over-all prospects. 
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comings, most prominent being lack 
of technical knowledge. Design, scale- 
up factors and uses are all determined 
on an empirical basis. Technology of 
reactions has not been worked out 
satisfactorily although much work is 
being done. Any deviation from well- 
trodden paths means a major research 
and development program. Much 
more fundamental study is necessary. 

Another weakness is requirement 
for batch operation. This means that 
more complete ion removal possible 
by a truly countercurrent system can- 
not be obtained. It also means that 
labor and capital costs are necessarily 
high. All ion exchanger manufactur- 
ers are working hard on this prob- 
lem. One development-sized column 
was in operation for some time but 
has now been shut down. It appar- 
ently was not the answer. Perhaps 
TCC technique for moving solids 
countercurrent to a stream of fluid will 
be the general method used, although 
it is possible that fluidized systems 
(liquid-solid rather than gas-solid) will 
play their part. 

From the standpoint of resins them- 
selves, present weaknesses point the 
way to future developments. There 
appear to be three directions in which 
resin research is being concentrated. 

First, efforts are being made to in- 
crease activity or ion capacity of the 
resins. This means putting more and 
more active groups into an already 
highly active molecule. The limit is 
set by required insolubility of the en- 
tire resin. High capacity of newer 
resins, introduced in the past few 
years, indicates that perhaps the limit 
is being reached. 

Second direction of research work 
is aimed at increasing spectrum of 
activity of the resins. Newest devel- 
opment in this field, mentioned above, 
is production of strong cation resins. 
First use of such resins ltas been re- 
moval of silica from boiler feedwater 
without addition of sodium fluoride 
or other introduction of fluoride ions. 
Resins employed are secret in com- 
position but are based on presence of 
quaternary amino groups in the poly- 
mer chain. 

In increasing the spectrum of ac- 
tivity there not only is a desire to 
have strong and weak acid and base 
resins, but also to improve selectivity 
of ions removed. With increasing 
selectivity, use of ion exchange as a 
method of separation of chemical 
mixtures should grow rapidly. 

Third direction of ion exchange 
resin research deals with modification 
of physical properties of the resins, 
specific gravity, porosity, particle size, 
etc. These may all have a direct bear- 
ing on activity and separation ability. 
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LECTRICAL METHODS for separa- 
HE tion of materials were, until 

development of U-235 concen- 
tration processes, practically limited to: 
(1) Separations based on magnetic 
susceptibility; and (2) separations 
dependent on ability of materials to 
take an electrostatic charge. During 
development of Manhattan project, 
however, several methods using mag- 
netic forces to distinguish between 
gaseous ions on the basis of mass 
were developed. Of these, only the 
Calutron (destenniapatie separator ) 
was fully developed, and because of 
general complexity and low output of 
these methods, it is doubtful if any 
will be applied other than for isotope 
separation, and for analysis as in the 
mass spectrometer. 

Two other methods also used in 
isotope separation depend on action 
of ions, but in these the ions are in 
solution. In the better known case 
the residue from the continued clec 
trolysis of water becomes enriched in 
deuterium, .whereas the hydrogen re- 
leased by the process contains. from 
one-third to one-sixth of normal con- 
centration. This method either alone 
or in combination with distillation 
has been used extensively in producing 
heavy water. The second, lesser known 
method makes use of slower move 
ment of heavy ions when an elec 
trolyte flows through a packing in a 
direction counter to the ion flow under 
influence of an electric current. Called 
countercurrent electromigration, this 
method concentrates heavier ions at 
the end toward which liquid flow is 
moving 


Magnetic Separation . . 


Magnetic separation seems to be 
verging toward increased use as efforts 
are directed toward beneficiation of 
our poorer mineral raw materials. No 
new principles have been introduced 
recently, but one trend has been 
strikingly apparent, namely, develop 
ment of a great number of permanent 
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Electrical Separations 


magnetic separators for removal of 
ferrous contamination. Although per- 
manent magnets have been used for 
many years, introduction of the Al- 
nico magnet was responsible for a 
marked revival of interest. Such 
equipment is now made not only in 
spout and pipeline types but also 
in drum and in pulley-and-belt type 
separators. Conventional electromag- 
netic types continue much as in earlier 
years. High intensity types seem to 
have come close to a performance peak 
owing to mechanical problems and 
hysteresis losses. Cross-belt type sepa- 
rators are being built for more simul- 
taneous cuts and appear to have been 
stepped up somewhat in selectivity 
and intensity. Separators of the mag- 
netized grid type, formerly used 
primarily for removing magnetic con- 
tamination from slips and suspensions, 
have moved into the powder field, 
with mechanical vibration now avail- 
able if needed to assure flow. 


Electrostatic Separation ... . 


Electrostatic separation has been 
used extensively in the separation of 
aerosols from gas streams, and less ex- 
tensively for separating solid particles 
of different electrostatic conductance. 
There has been a small application in 
the sizing of particles of a single 
species. 

Aerosol Separation—Principle de- 
velopments in recent years in this 
held have been improvement and 
simplification of electrical equipment, 
and adaptation to a wider range of 
applications. For example, there has 
been considerable increase in use of 
electrostatic precipitators in air clean- 


ing, where lower voltages must be 
employed to avoid formation of nitro. 
gen oxides. Until recently the pre. 
cipitator has had little competition in 
the collection of finest industrial dusts 
and mists. Possible competitors noy 
include ultrasonic agglomerators and 
special designs of wet cyclone. 
Solids Separation—Last five yearn 
has witnessed considerable advance in 
electrostatic solids separation, al 
though the theoretical side is still in 
a chaotic state. For example, al- 
though it has been considered that 
materials must be very dry for satis. 
factory work,’ it is now found that 
separation works on some moist ma- 
terials. ‘The method is useful only in 
a size range from about 8 to about 150 
mesh which sometimes limits its use, 
but it is going increasingly into work 
on phosphate rock, titanium minerals, 
abrasives and other non-metallics. Now 
most practical method known for sepa- 
rating rutile and ilmenite, it is be- 
coming of interest in recovery of 
zircon, monazite, garnet and kyanite. 
Separators themselves have been im- 
proved so that tonnages as high as 
400 Ib. per rotor inch per hour can 
be separated, compared with 60 |b. 
a few years ago. Improvement has 
taken place in electrical equipment, 
insulation, and the associated air con- 
ditioning to control surface conditions 
of the material. In some cases sur- 
face treatment of particles may be 
effective in improving separations 
Electrophoresis — Some _ evidence 
suggests increase in interest in pro 
cesses similar to electrophoresis (clec- 
tro-osmosis), for such purposes as 
beneficiation and dewatering of clays 
and kaolin. The process has had some 
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application in Europe, is basically 
dependent on the fact that electric 
charges are accepted differently by 
various kinds of mineral particles sus- 
pended in a weak alkaline electrolyte. 


Mechanical 


EPARATIONS that are here classified 
1s mechanical include solids from 
liquids or gases, solids from other 

solids, liquids from other immiscible 
liquids, and liquids from gases. Meth- 
ods involved depend upon such prop- 
erties as particle size, particle inertia 
and specific gravity differences. In 


case of froth flotation still another 
property, namely, ability to assume a 
false specific gravity by preferential 
attachment of air bubbles, is em 
pl ved. 


Except for separations listed near 
the bottom of the chart, where solids 
ire separated from liquids or other 

ls (or liquids from liquids) entirely 

pecific gravity difference, all meth- 
included here depend on use of 
kind of resistance to bring about 

For example, in filtration, 


separation 
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Direct current passed through a sus- 
pension Causes clay particles to mi- 
grate to a rotating anode, while other 
particles drop out or pass to the 
cathode. 


Separations 


solids are separated from liquids or 
gases by resistance of a filter medium. 
In impingement, particles are removed 
from a gas stream by impingement on 
and adherence to surface, droplets or 
froth bubbles. 

However, in differential settling, the 
resistance may be that of a fluid 
through which a mixture of particles 
is falling. Since falling speed of a 
particle in a fluid depends on both 
size and specific gravity, it is possible 
to separate a homogeneous material 
by particle size, or a mixture of sized 
materials by specific gravity. Some 
methods permit quiescent settling, or 
accelerate it centrifugally; in others 
settling may be hindered by certain 
kinds of agitation or by rising currents, 
in order to give a longer time of fall 
and thus improve separation where 











density or size differences are not 
great. 

Since particle size is important in 
many separations, it is significant that 
improved methods for particle size 
determination, particularly in the sub- 
sieve range, are of much interest at 
present and have resulted in recent 
comprehensive symposiums both here 
and in England. At many points work 
is continuing on such methods since, 
despite recent progress, measurement 
problems have by no means been 
solved. 

Not all discussion below will follow 
strict logic, since in some Cases prac- 
tical equipment combines two or more 
principles shown in the chart. Also, 
it is better to discuss centrifugals at 
one time, rather than to insist that 
some are centrifugal filters, others 
settlers, and still others, differential 
settlers. 


Filtration 


dust filters 


Gas-Solid—Although 


have been improved mechanically in 
the recent past—largely for increased 
ease in replacing filter media, there has 
been only one striking variation in 
principle. The new Micro Collector 
utilizes a cylindrical filter surface of 
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dense felt, cleaned continuously by an 
automatic “back-blow” ring traveling 
its surface. It is thus possible to 
make use of a denser medium and stil] 
secure air flow rates as high as 30 
cfm. per sq. ft. Other news of im- 
portance is concerned with dust filter 
media which are now undergoing de- 
velopment for higher temperatures 
and more corrosive conditions. Nat- 
ural fibers largely used in the past 
have tended to lose strength at higher 
temperatures, also being hygroscopic 
at high humidity and lower tempera- 
tures, giving cake trouble. Higher 
temperature cloths prevent condensa- 
tion and avoid corrosion troubles like- 
wise. In addition to glass fabric, newer 
synthetics about to come on the mar- 
ket will handle temperatures to 275 
deg. F., others to 450. Various de- 
grees of corrosion resistance will be 
available and present work suggests 
that cloths for still more severe tem- 
perature and corrosive conditions will 
be brought out not very far into the 
future 

Liquid-Solid—News being made in 
the liquid filtration field continues to 
be in continuous filtration, particularly 
various kinds of continuous vacuum 
filters. Introduction of synthetic fiber 
filter media is widening scope of ma- 
terials that can be handled by filtra- 
tion. 

The Bird-Young filter, recently an- 
nounced, is a cylindrical vacuum ma- 
chine differing from the Oliver in 
method of valving and application of 
vacuum and pressure. The vacuum 
cylinder is not compartmented on its 
outer surface. Filtrate collects as a 
pool in the cylinder and flows out 
through trunnions. By putting com- 
partments inside which are stationary, 
wash waters can be collected sepa- 
rately. Cake removal is accomplished 
by blow-off 

Another new filter, the Oliver rotary 
horizontal filter, is an adaptation of 
the old sandtable. It is claimed to be 
particularly adapted to the dewatering 


ove! 





and washing of granular or crystalline 
materials. Operation is completely 
visible, separation of filtrates is sharp, 
countercurrent washing is incorpo- 
rated, and it has a novel cake discharge 
system. 

Continuous precoat filters are mov- 
ing into new fields, among them phar- 
maceuticals such as streptomycin and 
penicillin. Breaking emulsions in re- 
covery of slop oils is another applica- 
tion. 

Filter media have advanced con- 
siderably due to the use of synthetic 
fibers in their construction. Light- 
weight, high-twist nylon filter cloths 
have for the first time allowed filtering 
of some organic dyestuffs and pig- 
ments which otherwise could not be 
filtered. Here Bird-Young filter’s thin 
cake has been of value. Yarn counts 
of such cloths are as high as 140x205. 
The result is that cloth blinding is 
practically eliminated and blowback 
cake discharge occurs freely and is ex- 
tremely complete. 

Other filter media which are show- 
ing increased use include glass, Vin- 
and 


yon, Vinyon-N, §saran, rayon 
cloths. Du Pont’s polyacrylonitrile, 
Fiber A, will be another. Good cor- 


rosion and abrasion resistance mean 
long operating life which may often 
outweigh higher cost inherent in these 
cloths. 

Another development has been non- 
woven cotton and rayon fabrics with 
considerable wet strength. For clari- 
fication applications they are nearly 
lint free and sell for a fraction of the 
price of regular filter cloth. 


Centrifugal Separation . .. . 


All well known types of centrifugals 
at present in use have been available 
for several years, with little change 
other than mechanical improvements. 
There have, however, been develop- 
ments in methods of operation, as 
well as in types of use. Trends include 
increased use of corrosion-resisting 
metals and alloys; a tendency to make 
centrifugal operation automatic and 
continuous; increased application of 
“packaged” separating equipment 
where one maker provides a complete 
unit of cules and all auxiliaries; 
and a trend toward use of continuous 
centrifugals rather than other separat- 
ing devices, particularly where former 
equipment was a heavy consumer of 
space or labor. Among centrifugals, 
there may be some trend away from 
the suspended basket, and toward 
both horizontal bulk and continuous 
machines. All types, however, appear 
to have peculiar advantages. 

An interesting new application for 
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centrifugals is in complete elimination 
of tables used for gluten separation in 
cornstarch manufacture. Althou 
this method has been on trial for f§ 
years, it is only recently that first com. 
pletely equipped starch planis have 
gone into operation, employing the 
nozzle-discharge Merco centrifugal, g 
continuous concentrator. A_ three 
stage separation is used, yielding pure 
starch. and good gluten. Pr duct 
quality is equal to or better than with 
tables, while labor requirements are 
much less, space for separation almost 
negligible. 

An interesting advance in the West. 
ern States suspended sugar centrifugal 
is the employment of a constant 
torque fluid coupling which permits 
accurate selection of desired time 
speed characteristics of the cycle. Ma 
chines are individually driven (in dis 
tinction to the geared group drive 
formerly used by this concern), but 
can be group controlled as to cycle 
and uniformity of acceleration. This 
machine is being considered also for 
a number of uses other than sugar. 
Speeds of suspended centrifugals have 
been increasing, some 40-in. machines 
now being up to 2,200 rpm. 

Limitations of various types of cen- 
trifugals are becoming better under 
stood, but their application is still 
largely empirical. For example, im 
some cases higher centrifugal force is 
deleterious, although this can only be 
determined by experiment. Again, it 
is not always possible to predict 
whether any centrifugal—or which 
type of centrifugal—will be superior to 
some other separation method. It is 
true however, that their field of appli- 
cation appears to be expanding rapidly 
and that the body of application data 
now being built up is an excellent sub- 
stitute for a more theoretical approach 
which may never be fully possible in 
view of the difficulties. 


eee eee ee 


Screen separation has undergone 
little recent change. There appears to 
be a trend toward mechanically w 
brated screens, at the expense of those 
vibrated electrically. It is also evident 
that more attention is being paid to 
screen adjustability, so that amplitude, 
frequency and angle can all be 
matched to needs in a particular case. 
An application of screens that 1s of 
increasing importance is in dewatering 
operations, instead of filters. One re 
cent example is elimination of filter 
pressing of finished slip in several 
plants in the ceramic industry. Herea 
80-mesh screen handles 1,500 
taking slip directly from the raw 
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blunger and eliminating both filtering 
and an extra blunging. 


Impingement Separation . . . 


Dust collection equipment for the 
finer particle sizes is becoming of in- 
creased importance as regulations gov- 
eming atmospheric discharge of such 
materials become more stringent. 
Many of these devices employ im- 
pingement of particles on water drops 
or wetted surfaces as a means of trap- 

ing them and preventing their loss. 
Phen centrifuga: force or other inertial 
effects are generally brought into play 
to eliminate the water from the air 
stream. Water elimination itself may 
also be a case of impingement on sur- 
faces placed in the air path. Another 
variation of this idea forces the dust 
laden air through a foam _ blanket 
where stabilized bubbles act as traps 
for particles. 

There have been few new types of 
such equipment in recent years, 
although some equipment has been 
further evaluated and put to new uses. 
The Pease-Anthony type of sprayed 
cyclone, for example, fin met with 
success in recovery of salt cake fume in 
the paper industry and in a number of 
other applications involving extremely 
fine particles. New development here 
is use Of a venturi ahead of the cy- 
clone, with wash liquor injected into 
the venturi throat. With this arrange- 
ment it has been found possible to 
operate the cyclone dry and still ob- 
tain high collection efficiency (90 per- 
cent on salt cake fume). If necessary, 
eficiencies in the order of 95-99 per- 
cent are claimed to be possible when 
the scrubber is sprayed in the usual 
manner, following the sprayed venturi. 


Capillary Separation . . 


Developed a few years ago, there 
has been further improvement and in- 


creased application of a novel immis- 
cible fluid separator for breaking 
rough emulsions and gas-liquid sepa- 
ration, which depends for its effect on 
use of treated porous diaphragms. In 
a water-oil mixture, for example, it is 
possible to employ two porous ceramic 
filters, one given a hydrophilic treat- 
ment to pass water, the other a hydro- 
phobic treatment to pass oil. The 
mechanism of this Selas development 
may be explained by pointing out that 
if an oil-water interface exists across 
the entrance of a capillary which is 
wet with water, then below a certain 
critical pressure the interface will hold 
and oil cannot pass. Same situation 
occurs at a capillary that is wet by oil, 
except that here water will be held 
back by the interface, unless it is rup- 
tured by sufficient pressure. On the 
other hand, until an interface intrudes, 
water flows readily from a_ water- 
wetted capillary and oil from one wet 
preferentially by oil. Centrifugal 
action also is used in practical equip- 
ment in some cases to effect an initial 
separation and prevent permanent 
blocking of capillaries. The same gen- 
eral method can be used to separate 
water continuously from air, as for 
instrument air lines. 


Differential Settling . ... . 


Wet Separators—Minor improve- 
ments of a mechanical nature appear 
to have been the rule recently with 
classifiers and hydroseparators. A new 
method of classifier rake operation, 
which is expected to be a major im- 
provement, in undergoing final devel- 
opment by one manufacturer. Larger 
hydroseparators have been built re- 
cently, provided with automatic rake 
lift to overcome strains from overload- 
ing. These have had raking capacities 
reported to be as high as 1,000 tons 
per hour. 

Also falling generally within the 
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field of wet separators are two new de- 
vices for mineral concentration in 
which there is a great deal of present 
interest. The Humphreys spiral, in 
active use since 1943, has been used 
in concentrating chromite and tita- 
nium minerals from sands, and is now 
going into iron ore concentration. 
Mining engineers anticipate a wide 
range of usefulness for it in handling 
nonmetallic minerals susceptible to 
gravity concentration. It is interest- 
ing to note in this connection that a 
trend is evident to return to gravity 
concentration methods where these 
are applicable. The Humphreys spiral 
differs markedly from other gravity 
methods, and yet uses one of the old- 
est concentrating principles found in 
nature. Its action is similar to that 
of a stream going around a bend and 
like a stream has the unexpected ef- 
fect, owing to a combination of gravi- 
tational, centrifugal and frictional 
effects, of concentrating heavier com- 
ponents on inside of the bends. 

Another new device utilizing a very 
old principle is the Driessen (or Dutch 
States Mines) cyclone which, al- 
though small, closely resembles an 
ordinary large-diameter cyclone for 
dust collection. Experimentally it has 
been making separations as fine as 
200 mesh at high capacity. Its thick- 
ening capacity is said to be enormous 
although it cannot produce a clear 
overflow and so should be considered 
as a Classifier. At present its largest 
possibilities seem to be in separation 
by the sink-and-float process, using a 
medium such as magnetite. © 

Air Separation—Air separators oper- 
ating on the centrifugal principle are 
used to a very large extent but there 
has been little recent development. 
For collection of fine particles, one 
school of thought is advocating cy- 
clone tubes as small as 3 in. in diam- 
eter, whereas another believes that 
diameter decrease below 6 in. is un- 
necessary. It is interesting to note 
that current experimental work on 
coal-fired gas turbines for locomotive 
use is employing small diameter cy- 
clones for protecting the turbines from 
fly ash. 

Incidentally, one chemical manu- 
facturing concern that designs its own 
cyclones has come up with the con- 
clusion that proper proportioning and 
choice of inlet velocity permits almost 
as high efficiency with large as with 
small diameter cyclones. 





































































Hindered Settling ..... . 


Jigs, launders and wet tables, all of 
which are used to some extent in non- 
metallic mineral concentration, have 
shown some improvements, largely 
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mechanical Considerable _ interest 
exists in a new jig which uses a short 
stroke and an extremely high fre 
quency. There has been some recent 
tendency to swing back from flotation 
to jigging but, on the other hand, 
sink-and-float separation has been tak 
ing the place of coarse jigging. In 
tabling, there has been a swing away 
from use of slime tables, but sand 
tables are being used extensively. Ag 
glomerative tabling is reported to have 
shown up well, but to be in use only 
by one concern. 

Air Tables—aAir tables, which per 
haps should be classed under “hin- 
dered rising” rather than settling, have 
recently been going into a large num- 
ber of new applications such as separa- 
tion of dust from granules in plastics 
grinding, expanded from unexpanded 
vermiculite, bark from sawdust for 
wood flour manufacture, and spent 
from good TCC catalyst. They have 
also been used in bone char recovery 
in sugar refineries, and in removing 
cellulose from ground scrap tires with- 
out caustic treatment. A_ recently 
developed simplified version of the 
air table, the so-called stoner, can be 
used for a two-way high-tonnage sepa- 
ration when there is considerable 
specific gravity difference and the 
quantity of heavy material is small 
compared with the light. 

Elutriators—Upward current de- 
vices for size separation have taken 
a new lease on life with improvement 
of the Fahrenwalt sizer enbodied in 
the recently developed Dorrco sizer, 
a multiple-compartment machine now 
used in classification of iron ore con- 
centrates, and classification and re- 
covery of abrasives. 


Density Differences . . . . . 


Sink-and-Float — Heavy-medium 
separation processes, otherwise known 
as sink-and-float, are no newcomer to 
coal, metallurgical and process indus- 
tries. Biggest use has been, and is, 


in cleaning coal. But slowly sink-and- 
float is moving out into the mineral 
dressing field. Among metallic ores 
being handled are iron, zinc, magne- 
site, tin, and lead-zinc. In non-metal- 
lic fields, applications include garnet, 
fluorspar, and diamond ground. 

Newest developments in _heavy- 
medium separation equipment involve 
smaller units and variations in de- 
sign of separation chambers. Ground 
ferrous materials such as magnetite 
are still the primary suspension me 
dium. Heavy liquids have not panned 
out from a cost angle. 

In order to handle larger sizes of 
heavy materials, Link-Belt has intro- 
duced a settling chamber that does 
not remove the heavy material from 
the bottom, as in the conventional 
cone. Here a bucket-type elevator 
is built into the chamber and elevates 
the heavy solids mechanically. The 
Akins classifier is also being used as 
a separation chamber. 

For applications involving small 
quantities of solids, 15-25 tons per 
hr., Western-Knapp Engineering Co. 
has developed a semi-portable unit 
using ferrosilicon as the heavy me- 
dium. Value of this unit will be for 
plants mining small quantities of 
material, and for semi-works use. 

Primarily, sink-and-float has good 
separation ability at low cost. It is 
the low cost angle that will lead to 
future applications. 

Flotation—Long important in min- 
eral dressing, flotation is becoming 
increasingly important as poorer raw 
materials must be tapped. One of the 
best examples is depletion of high- 
grade limestone deposits near several 
cement plants which therefore have 
adopted the Breerwood flotation pro- 
cess to control the quality of their 
limestone. 

Although one of the biggest ad- 
vances, development of cation amine 
reagents, occurred several years ago, 
new reagents are constantly being 
developed for particular uses. Cation 
amines are being used more and more 
on such minerals as mica, feldspar, 
phosphate, potash, and barite. 








Flotation is not only being used for 
straight benefication, it is also be ing 
used to control quality and give sey. 
eral grades of product. Perhaps one 
of the best examples of this is in 
glass sand, where there are grades 
required for optical, flint, and con- 
tainer glasses that have different iron 
specihcations. 

One of the biggest new flotation 
plants to be installed is at the Noralyn 
mine of International Minerals & 
Chemicals. Some 1.5 million tons 
per year of phosphate will be produced 
by aid of flotation. This installation 
is perhaps the most highly instre- 
mented of any to date and it involves 
a new double flotation cycle for 
cleaner separation. 

Settling and Decanting—Nothing 
new has been uncovered in separation 
of liquids by settling and decanting, 
with the exception of use of a packed 
settling section in the Scheibel coun- 
tercurrent contact tower discussed in 
connection with liquid-liquid extrac- 
tion. In separation of solids from 
liquids by settlement (thickening), 
there have been a number of modif- 
cations of earlier types introduced in 
recent years. For example, Dort's 
Duo-Clarifier achieves two clarifier 
stages in a single tank by use of a 
partition across a centerline of the 
tank, extending down to the top of the 
sludge raking mechanism. Feedwell 
and launders are also split. 

For separating solids that are close 
to specific gravity of the liquid, a re- 
cent idea has been to pre-aerate the 
mixture, then reduce pressure so as 
to attach bubbles of formerly dis- 
solved air to the particles and cause 
them to float for removal by skim- 
ming. The principle appears in the 
Dorrco Vacuator and Adka and Peder- 
son savealls. Much recent development 
in thickeners and related equipment 
has been in the sanitary field, and 
tendency here has been to improve 
pre-treatment methods for better floc- 
culation and settling. Such pre-treat- 
ment sections have in a number of 
cases been incorporated in the settling- 
apparatus. 














¢ MAY 1948 « CHEMICAL ENGINEERING 





t 
opera’ 
aic &} 
does ! 
subsic 
in fac 
= 
il 
high 
tions 
ing, 
cont! 
prodt 


Flui 
Fl 


ago ; 
into 
move 
lytic 
eV eT, 


zatio 
knov 
effec 
tion 

phas 
im re 
resu! 
nor 

dicti 
Si 
use 

stan 
enol 
over 
has 

lates 
to s 
duc 
plai: 
har 
V 
also 
sult 
size 
helc 
scTe 
doe 
soli 
scre 
Ma 
zati 
I 
me 
lab 


is I 


CH 





ROCESS ENGINEERING makes use 
P § many methods and techniques 
that cannot rightly be called unit 
erations. Because several of these 
ped here under “auxiliaries” 
t mean, however, that they are 


subsidiary to unit operations. Some, 
in fact, are really combinations of unit 


opel ns 

‘This section, then, will touch a few 
high spots not strictly in unit opera 
tions gt ups, and will deal with fluidiz 
ing, ultrasonics, process and quality 
control, air conditioning, and power 


production and use. 
Fluidizing 


Fluidizing, heralded just a few years 
wo as a technique which would go 
into many fields of application, has 
moved at a snail’s pace outside cata- 
lytic cracking. Slowly but surely, how- 
ever, it is picking up speed. Next ap- 
plication for commercial use is lime 
calcination. One that is definitely on 
the way is fluid catalysis in production 
of synthetic fuels from natural gas. 

From a technical standpoint, fluidi- 
zation is still in its infancy. Little is 
known of fundamental properties, 
effect of various particle sizes, distribu- 
tion of particle sizes, density of solid 
phase. Plenty of work is being done 
in research laboratories, but published 
results so far are not comprehensive, 
nor are they always without contra- 
diction. ’ 

Some research findings have been of 
use in practical applications. For in- 
stance, by some unexplained phenom- 
enon, fine solids particles tend to carry 
over less than larger sizes. This fact 
has been applied in construction of 
latest type fluid catalytic cracking units 
to save both equipment cost and re- 
duce catalyst losses. Another unex- 
plained fact: very small particles are 
hard or impossible to fluidize. 

With regard to particle size, it is 
also known that best fluidization re- 
sults with a definite spread of particle 
sizes, but when extent of spread is 
held to about four to six standard 
screen sizes. Within wide limits this 
does not depend on specific gravity of 
solid material nor what part of the 
screen range is being considered. 
Maximum particle size for good fluidi- 
zation is probably about 4 mesh. 

However, even with little funda- 
mental data available, scale-up from 
laboratory equipment to full size units 
is not too much of a problem. Still, 
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Unit Operations Auxiliaries 


all proposed uses have to be tested 
experimentally, since some that look 
best on paper just don’t fluidize well. 

Biggest advantage of fluidization is 
its ability to control over-all bed tem- 
peratures within very narrow limits, 
even though the reaction taking place 
is strongly exothermic or endothermic. 

As a secondary advantage, fluidiza- 
tion improves ability to add or remove 
heat from the system. It does this in 
two ways. First, heat capacity of solid 
is so high relative to gas that solids 
can be removed, heated or cooled, and 
returned to the bed to handle required 
heat transfer. Second, presence of 
solid particles improves heat transfer 
from gas through a metallic wall. For 
example, converters for synthetic fuel 
manufacture are being designed for a 
heat transfer coefhicient of 150 Btu. 
per hr., sq. ft. and deg. F. This coefh- 
cient is far greater than could be ex- 
pected from a gas stream through a 
solid wall without solids present. 

Fluidization also gives good contact 
between solid and gas phases, due to 
tremendous area presented by the 
solid. There is some possibility that 
“slugging” and bubbling cut down 
efficiency somewhat, but it still appears 
better than in fixed bed systems. 

On the negative side, there are cer- 
tain solids that cannot be fluidized. 
In some cases this is due to excessive 
attrition or agglomeration. In others. 
such as fluidization and calcining of 
limestone, some samples fluidize and 
others, apparently similar, will not. 
This again points out lack of funda- 
mental knowledge and the require- 
ment to proceed experimentally. 

True countercurrent contact be- 
tween gas and solid cannot be ob- 
tained by fluidization, since there is 
complete solid mixing within the bed. 
This causes the advantage of tempera- 
ture control while giving the disad- 
vantage of non-countercurrent opera- 
tion, a disadvantage partially being 
counteracted by installation of plates 
in reactors, or by multistage contact- 
ing. 

For boiling-bed type units there is 
another limitation. Gas-solid contact 
times must be long enough to give a 
reasonable bed depth for adequate 
fluidization. 

Many applications of fluidization 
have been proposed, but relatively few 
are in operation commercially. In cur- 
rent large scale operation are fluid 
catalytic cracking, and phthalic anhy- 
dride manufacture. In the design 












stage, after successful pilot plant opera- 
tion, are lime calcination and liquid 
fuels synthesis. The Dorr Co. is ready 
to pilot plant a fluo-solids reactor for 
calcining lime sludge. Celanese is re- 
ported to be testing the use of fluid- 
ized reactors in oxidation of hydro- 
carbons. Another large-scale applica- 
tion being aggressively tackled is dis- 
tillation of oil shale. 

Biggest potential application is in 
gasification of coal for liquid fuels 
synthesis. Here temperature control 
and large introduction of heat are 
prime requirements. The fluidized 
system has just these particular ad- 
vantages. From a long-range point of 
view this looks like the most promising 
future field for application of fluidized 
solids. 


fay ee ae 


Use of high intensity sound at fre- 
quencies above limits of human hear- 
ing, ultrasonics, is just beginning in 
an industrial way. First use, and one 
of the most promising at long range, is 
in agglomerating aerosols. First plant 
to go into actual operation is at 
Pampa, Tex., recovering carbon black 
from exhaust gases for Godfrey L. 
Cabot. More units are going in and 
a better appraisal of ultrasonics will be 
possible when they are in operation. 

Little is known about ultrasonics 
from a technical standpoint. In gen- 
eral it is known what kinds of things 
these high frequency waves can do. 
But applications are largely empirical, 
based on experiment. Even scale-up 
is still empirical. 

There are three kinds of apparatus 
which will produce ultrasonic waves, 
two of them limited so far to labora- 
tory scale. These last include oscilla- 
tion of a quartz crystal induced by 
high frequency alternating current, 
and oscillation of a diaphragm due to 
magnetic size change in a bar of metal 
attached to the diaphragm. Both of 
these are small-scale devices. 

Form of ultrasonic generator finding 
commercial application today is a high- 
speed siren. Standard units can oper- 
ate at from 1,000 to 200,000 cycles, 
with an intensity of 100 to 170 deci- 
bels. Unlike the other two methods, 
it is not limited to very low power 
outputs. 

Applications in operation or under 
construction include agglomeration of 
carbon black, soda, sulphuric acid 
mist, fly ash, and fog. Other applica- 
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tions being actively scouted include 
matting of paper mill slush pulp, and 
drying of powdered soap. Homogeniz- 
ing of milk has been practiced com- 
mercially. Shattering ores and high- 
vacuum pumping have been talked 
about. 

Future of ultrasonics is uncertain, 
but it will have practical applications. 
Carbon black recovery is a good ex- 
ample. What other economic and 
practical applications will be, it is too 
early to tell. 


Process Control ...... 


Two major trends in process con 
trol appear to be, first, use of electronic 
means of measuring process variables, 
and second, increased application of 
statistical methods to analyze results 
of these measurements, and determine 
inspection and analysis procedures. 

Electronically, perhaps the biggest 
new thing has been the wide accept- 
ance of the mass spectrometer and 
similar instruments for control, as well 
as research, measurements. Petroleum 
companies have been the leaders in 
using these means of determining gas 
composition. High accuracy and ra- 
pidity of analysis are primary reasons. 
Accuracy equals, and in some cases 
surpasses, other means. Primary eco- 
nomic advantage, however, is the labor 
saving that is possible. Only in this 
way can instruments of such high cost 
be justified. 

To be truly effective for plant oper- 
ating control, such instruments must 
be somewhat modified. First, they 
must incorporate only those features 
necessary for the job at hand. Second, 
they must be able to operate under 
plant conditions of temperature, hu- 
midity, line voltage variations, ” etc. 
Third, they must automatic in 
operation. Fourth, they must be easy 
to maintain. And fifth, they must 
provide data with a minimum of com 
putation. Such instruments are being 
developed 

The electronic trend is obvious in 
other types of instruments than spec 
trometers. For temperature control 
and other instrumentation, electronic 
means have been widely used to con 
vert primary data, such as thermo 
couple electric currents, into direct 
reading results. This trend is so pro 
nounced that even direct thermom 
eters are being supplanted in some 
cases 

Lower limit for radiation sensitive 
elements is slowly being pushed down. 
Hence, this type of measuring instru 
ment is finding more and more appli 
cation. 

Rotameters continue to expand 
their field. Special designs give greater 


be 


126 


coverage. Rotameters are now being 
used for continuous viscosity measure- 
ment as well as for flow rates. 

An interesting development has 
been increased use of hygroscopic salt 
coatings for humidity measurement. 
Variation in conductivity of these salts 
with moisture content is the measure 
of humidity. Equilibrium with sur- 
rounding atmosphere is reached so 
rapidly that instrument response is 
almost immediate. 

Use of statistical analysis has grown 
rapidly. Its biggest application in con- 
tinuous processing has been in deter- 
mining the magnitude of effect of 
process variables, hence determining 
amount of control needed with each 
variable. In batch processing, statistics 
is used to determine required anal- 
yses to keep rejections at a reasonable 
minimum, with a minimum number 
of analyses. In research work, statistics 
is being used to determine reasonable 
limits of accuracy of analytical tests, 
hence leading to a more valuable set 
f specifications for products when 
they go into commercial use. 


Power Meee se. 6s we 


Gas Turbines—Gas turbines still re- 
main the most exciting phase of power 
—outside of atomic power which itself 
will very likely make use of gas tur- 
bines. There are still no commercial 
gas turbine installations in the U.S. 
except 30 or so in Houdry process 
plants, but they are coming rapidly. 
About 47 gas turbines are being built 
today throughout the world, ranging 
up to 27,000 kw. in size. Within ten 
years gas turbines will probably be a 
major source of power. In process field 
their ability to combine steam raising, 
lir compressing and power generation 
makes them especially favorable; abil- 
ity to operate on waste gases from 
both combustion and reactions makes 
them interesting from a process stand- 
point. Quite probably some gas and 
vapor phase processes now operated at 
lower pressure will be conducted at 
higher pressure in future to permit in- 
corporating gas turbines into the flow- 
sheet. 

Present gas turbine trends suggest 
that current recognized temperature of 
1,100-1,150 deg. F. can shortly be 
raised to 1,300-1,350 deg. F., since ex- 
perimental machines are operating sat- 
isfactorily today at that level. Much 
discussed 1,500-deg. machines seem 
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still far in the future. Blade coolj 
is largely out so that higher temper. 
tures will depend on better materials 
Many gas turbine cycles have beeg 
developed, but highest efficiency 
cycles, involving most complexity, wil] 
probably be economic only in large 
stationary installations. 


Steam—In boilers there is little 
new except the cyclone furnace 
mentioned in an _ earlier section 


Trend is slightly downward as te. 
gards pressure, and slightly upward 
on temperature. A pressure of 900 
psig. and a temperature of 900-950 
deg. F. is now regarded as a good 
stopping point. There may be some 
possibility of fluidized combustion 
for steam raising. It is worth watch. 
ing. Although there is no present 
interest in supercharged boilers in 
the U. S., gas turbines may change 
this. As for steam turbines, a move 
is now afoot to effect some stand 
ardization in industrial sizes. Al 
though there may be some trend 
away from turbine drive for ma 
chinery, and toward motor drive, 
geared turbines with integral gearing 
are becoming more popular. Turbine 
size is growing, and over-all efficiency 
is increasing slightly, although it has 
nearly reached a plateau. 

Motors—Motors do not change 
much, or rapidly. Most important 
trend has been toward higher operat- 
ing temperatures, made possible by 
glass fiber and silicone insulation. 
Fairly extensive use is now being made 
of electronic variable-speed control. 
Most novel recent development in 
motors is probably the axial-air-gap 
design of Fairbanks, Morse which per- 
mits a much more compact motor 
installation. It is about 30 percent 
lighter and half the length of an 
average motor. 


Air Conditioning . . .. . 


Except for minor mechanical 
changes, air conditioning has changed 
little in ten vears. Axial flow fans 
are coming into use and trend 3s 
toward high-speed direct-connected re- 
frigerating compressors. Until recently 
there was not much evidence of any 
increase in interest in non-refrigerated 
systems for dehumidification. There 
are several installations now being 
made, however, to use triethylene gly- 
col for this purpose, to a large extent 
because of newly discovered germicidal 
effects that small concentrations of 
this chemical have recently been found 
to exert. It is probable that such im 
stallations will be of more interest m 
comfort conditioning than for indus 
trial work outside the food and phar- 
maceutical field. 
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Catalyst Manutfacture— 


EARL C. RAY 


* 
Harshaw Chemical Co. 
Cleveland, Ohio 


Considerable research and development work has been performed on 


catalytic processes since Berzelius first named and defined catalysis in 


1836. Although several industrial catalytic processes were adopted after 


1868, it bas only been within the past ten years that the industrial 


use of catalysis in chemical reactions has increased in such great extent 


that manufacture of catalysts themselves bas become an industry. 


cATALyst is defined as a sub- 
A anes which, by its presence in 

a medium where a chemical re- 
action occurs, either increases or de- 
creases the reaction velocity without 
being changed itself or appearing in 
the compound resulting from the reac- 
tion. Consequently, a catalyst may en- 
ter into a chemical reaction over and 
over again. Sometimes a catalyst will 
markedly accelerate one of a group of 
chemical reactions which normally take 
place at similar rates. Such a catalyst 
is termed selective with respect to the 
reaction it favors. The practical result 
if using a catalyst possessing both ac- 
tivity and selectivity for a given reac- 
tion is the ability to make the reaction 
industrially feasible and economically 
attractive. Yields are higher, conver- 
sions (and hence plant capacity) are 
higher, temperature levels of operation 
are lower with resultant lower process 
and maintenance costs. While in 
eatlier days catalyst users developed 
and manufactured their own catalysts, 
im recent years appreciation of the 
economies and advantages of the ready- 
made catalyst has grown so that cata- 
lyst manufacture has itself become an 
industry. 

A history of catalysis reflects many 
important milestones in the develop- 
ment of the chemical industry. The 
most significant catalytic chemical 
processes of industrial or technical im- 


portance have been listed in the ac- 
companying tabulation (p. 128). 

This list does not pretend to be 
complete but is illustrative of progress 
in industrial catalysis. 

The recent heavy expansion of the 
chemical industry in the southwestern 
part of the United States (see Chem. 
Eng., Nov. 1947) is based on the use 
of industrial catalytic processes. 

In addition to the investment made 
by private industry, it became neces- 
sary during World War II for the 
United States Government through 
the Office of Rubber Reserve to spend 
approximately $700,000,000 in the 
erection and operation of plants for 
the manufacture of synthetic rubber 
by catalytic processes. Over 90 per 


A Growing Industry 


cent of the designed butadiene ca- 
pacity and all of the styrene capacity 
in the government program employed 
catalytic processes. 

A majority of the industrial catalytic 
processes require either what are com- 
monly known as preformed catalysts or 
else catalytic chemicals such as anhy- 
drous hydrofluoric acid, aluminum 
chloride anhydrous, antimony trichlo- 
ride anhydrous, boron trifluoride and 
boron fluoride ethyl ether complex. 
Preformed catalysts usually consist of 
metals or metal oxides in the form of 
powders, spheres, granules, tablets, pel- 
lets or rings. In general, the geometri- 
cal shape of mye catalysts is af- 

th 


fected by the desire to get high 
mechanical strength in fixed bed 
catalysts. 


The fluidized process for catalytic 
cracking uses a catalyst in the form of 
a powder or micro-spheres. In the 
fluidized process the powdered catalyst 
in the reactor is in a constant state of 
turbulence due to the forced passage 
of the oil vapors through the catalyst. 
Powdered catalysts are also used in 
liquid phase catalytic reactions which 
are usually conducted batch-wise. A 
typical example is the use of nickel 
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Table |—Estimate of Major Catalyst Replacements in 1948* 


Catalyst Use 
Synthetic cracking—all kinds........ 
Hydroforming ... 
Dehydrogenation for butadiene. . 
‘Fat hydrogenation . 


* This table does not include catalysts used in the manufacture of ammonia, 
Preformed and prepared catalyst prices cover the 


styrene. 


Catalyst Base Short Tons Value 
Silica 38,000 $10,000,000 
Alumina 1,800 3,200,000 
Various 410 600,000 
Nickel 75 250,000 


methanol and 
range $0.12 to $1.65 per Ib. 
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catalyst in the hydrogenation of oils 
and fats; when the reaction is com- 
pleted the catalyst is separated by fil- 
tration. Preformed catalysts are used 
in fixed-bed catalysis. Here the catalyst 
is stationary in the reactor and the re- 
actants are passed through the catalyst 
bed where the proper temperature and 
pressure are maintained for the most 
efhcient operation of the process. In 
many cases the activity of the catalyst 
is impaired in time by the deposition 
of carbonaceous material which is 
burned off the catalyst bed by combus- 
tion with air under carefully controlled 
conditions. 

Listed in the accompanying tabula- 
tion are some of the more important 
industrial catalytic processes currently 
being used in the petroleum, synthetic 
rubber, chemical, natural gas and fat 
processing industries. 

The most important properties of 
preformed catalysts are activity, selec- 
tivity, catalyst life, mechanical and 
thermal stability, crushing strength, 
porosity, bulk density, surface area, 
and corrosive and erosive properties. 
lhe suitability of a catalyst for a reac- 
tion is usually determined by its chem- 
ical composition. Catalyst activity is 
basically affected by porosity and sur- 
face area. The selectivity of the catalyst 
is usually dependent on the addition of 
promoters or retarders to the basic 
catalyst. The bulk density, mechanical 
stability and porosity are controlled in 
the manufacture by suitable choice of 
the method of forming and the nature 
of the carrier or support used. 

Catalyst life is dependent to a great 
extent upon the nature of the process, 
the chemical nature of the materials 
being processed and their freedom 
from catalyst poisons. Accurate con- 
trol during both the process run and 
the alternating regeneration of the 
catalyst is necessary to avoid unduly 
rapid deterioration of the catalyst by 
incomplete carbon or tar burn off, 
spalling, or fusion of the catalyst sur- 
face. Consequently, a catalyst manu- 
facturer must have an intimate knowl- 
edge of and wide experience in the 
manufacture of the various inorganic 
chemicals which are used as raw mate- 
rials in the manufacture of catalytic 
materials. 


Who Makes Them 


The economic importance of this 
preformed catalyst industry is indi- 
cated by the fact that annual gross 
sales for replacements only in 1948 in 
the major fields of consumption are 
estimated to exceed $14,000,000 (see 
table on p. 127). 

American Cyanamid & Chemical 
Co. manufactures an alumina silica 
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1868—Production of chlorine from hydrochloric acid and air using broken clay brick 
impregnated with cuprous chloride. 


1875—Oxidation with air of sulphur dioxide to sulphur trioxide in the presence of 
platinum on asbestos. 


1882—Oxidation with air of methyl alcohol to formaldehyde with platinum or metallic 
copper foil. 


1885—Oxidation with or of hydrogen sulphide to sulphur using hydrated ferric oxide. 

1895—Production of phthalic acid by oxidation of naphthalene in the presence of 
mercury. 

1898—Substitution of iron oxide for platinum in the sulphur trioxide process. 

1901—Addition of calcium chloride in the combination of nitrogen with calcium carbide 
to form cyanamide. 

1902—Hydrogenation of oils and fats in the liquid phase using nickel. 

1903—Production of nitric acid by oxidation of ammonia in the presence of platinum. 


1907—Production of hydrazine from monochiproamine with ammonia or by treating a 
hypochlorite with excess ammonia. 


1908—High pressure synthesis of ammonia using iron, nickel, chromium and mangonese. 
1910—Acetaldehyde from acetylene using mercuric oxide. 
1910-14—Development of the Bosch process for high pressure synthesis of ammonia. 


1913—Production of hydrogen from carbon monoxide and woter using nickel and cobalt. 
Development of the Fischer-Tropsch process for preparation of various organic 
compounds by reduction of carbon monoxide in the presence of nickel, cobalt 
and similar substances. Hydrogenation of nitrobenzene to aniline using copper. 


1914—Ammonia oxidation with iron oxide—bismuth oxide. 


1916—Preparation of phthalic acid and anthraquinone by partial oxidation of napthalene 
and anthracene respectively using vanadium pentoxide or molybdenum trioxide. 


1917—Catalytic oxidation of hydrogen sulphide by means of activated carbon in the 
presence of ammonia. 


1918—Carbon monoxide oxidation at ordinary temperature by means of Hopcalite 
(copper-manganese oxide, copper, manganese-silver oxide). 


1923—Synthesis of methanol using hard-to-reduce metal oxides such as zinc oxide 
plus chromium oxide or zinc oxide plus chromium oxide plus manganese oxide. 


1924-25—Production of hydrocyanic acid from carbon monoxide ond ammonia or forma- 
mide in the presence of copper, brass or aluminum. 
1928—Clay treating of gasoline for gum improvement. 


1933—Catalytic dehydrogenation of paraffin hydrocarbons. 
1935—Catalytic dehydrogenation of ethyl benzene to styrene. 
1936—Catalytic cracking af petroleum. 

1939—Sulphuric acid alkylation process for isooctane. 
1941—Hydroforming of petroleum for toluene. 

1941—Aluminum chloride isomerizatien of normal butane to isobutane. 
1942—Hydrofluoric acid alkylation process for isooctane. 
1943—Catalytic conversion of alcohol to butadiene. 

1943—Catalytic dehydrogenation of butenes to butadiene. 
1944—Aluminum chloride alkylation process for diisopropyl. 
1944—Catalytic dehydrogenation of butane to butenes. 
1944—Synthesis of mercaptans from olefins and hydrogen sulphide. 
1947—Catalytic hydrogenation of dextrose to sorbitol and mannitol. 


1947—Ilon exchange resins to catalyze esterification processes. 
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CATALYSTS: Their Uses 
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PETROLEUM INDUSTRY 





Typical Catalyst 

Synthetic alumina-silica, 
natural clay 

Synthetic aluminga-silicia, 
natural clay 

Synthetic alumina-silica, 
natural clay 

Bauxite 

Molybdena-alumina 

Molybdena-alumina 

Cobalt molybdate 

Bauxite 

Phosphoric acid—kieselguhr 

Copper pyrophosphate 

Aluminum chloride plus 
antimony trichloride 

Nickel 

Anhydrous hydrofluoric acid 
and sulphuric acid 

Chrome-alumina 


Chrome-alumina and promoted 
iron oxide 

Silica-alumina 

Promoted iron oxide, zinc 
oxide-alumina and mag- 
nesia-iron-copper 


Vanadium pentoxide 
Vanadium pentoxide 
Iron molybdate and silver 


Zinc chromite 
Iron oxide 
Copper chromite 


Nickel 


Nickel 

lon Exchange Resins 

Sulphuric acid 

Chrome-alumina and promoted 
iron oxide 


Alumina 
Alumina 


Organic peroxides 


Nickel 
lron oxide-magnesia 
Iron oxide and cobalt thoria 


Nickel 
Copper chromite 











ck j 
Reaction Process 
of Cracking Fluid 
lic Thermofor 
" Houdry 
; Cycloversion 
. Hydroforming Naphtha octane improvement 
Aromatics manufacture 
Desulphurization Union Oil Company 
l Phillips Petroleum Co. 
Polymerization Universal Oil Products Co. 
M. W. Kellogg Co. 
Isomerization Shell Oil Co. 
. Hydrogenation 
Alkylation 
e. Dehydrogenation 
SYNTHETIC RUBBER INDUSTRY 
Dehydrogenation Butylene production and 
butadiene production 
; Alkylation Ethylbenzene 
, Dehydrogenation Styrene 
e CHEMICAL INDUSTRY 
Oxidation Maleic anhydride 
. Phthalic anhydride 
Formaldehyde 
. Hydrogenation Methanol synthesis 
Ammonia 
e Esters to alcohols 
Unsaturated hydrocarbons 
to saturated hydrocarbons 
Conversion of nitro com- 
pounds to amines. 
Esterification 
Dehydrogenation Conversion of saturated 
hydrocarbons to unsaturated 
hydrocarbons 
Dehydration Dehydration of alcohols 
Amines from alcohol and 
ammonia 
Polymerization 
NATURAL GAS INDUSTRY 
Reforming Carbon monixide and hydrogen 
Water gas reactions Carbon monoxide and hydrogen 
Fischer-Tropsch Hydrocarbons and oxygenated 
compounds from water gas 
FAT AND FATTY ACIDS INDUSTRY 
Hydrogenation Solid fats and fatty acids 
| Rosin acids and esters 
G 
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catalyst for use in the fluid catalytic 
cracking process and in addition manu- 
factures a vanadium pentoxide catalyst 
in tablet form for the manufacture of 
sulphuric acid. Through its subsidiary, 
Chemical Construction Corp., Amenri- 
can Cyanamid also offers iron oxide 
ammonia synthesis catalyst, nickel cat- 
alyst for gas reforming, and promoted 
iron oxide catalyst for carbon monox- 
ide conversion in the manufacture of 
ammonia from natural gas. American 
Cyanamid has recently acquired a sur- 
plus war plant at Fort Worth, Tex., 
which they had operated for the gov- 
ernment for the manufacture of alu- 
mina-silica cracking catalyst. 

Davison Chemical Corp., Baltimore, 
Md., manufactures an alumina silica 
catalyst for the fluid catalytic cracking 
process as well as an alumina silica 
catalyst for the manufacture of ethyl 
benzene for styrene from benzene and 
ethylene. This concern recently pur- 
chased a war surplus plant at Cincin- 
nati, Ohio, for catalyst manufacture. 
In addition, Davison has recently an- 
nounced a tableted vanadium pentox- 
ide catalyst on a silica base for catalytic 
oxidation reactions. 

Harshaw Chemical Co. manufac- 
tures catalytic chemicals such as anhy- 
drous hydrofluoric acid, anhydrous hy- 
drogen chloride, anhydrous aluminum 
chloride, antimony trichloride, boron 
trifluoride and its diethyl ether com- 
plex. Harshaw has also been a pioneer 
in the development of preformed solid 
catalysts in powdered, tableted, ex- 
truded and granular form which find 
industrial use in dehydration, —— 
genation, hydrogenation, hydroform- 
ing, oxidation and other similar types 
of operations. 

Filtrol Corp. manufactures a_pel- 
leted clay nae for use in fixed-bed 
catalytic cracking. Filtrol also offers an 
activated bentonite catalyst. Girdler 
Corp. manufactures a variety of cata- 
lysts essentially for use in equipment 
of their design and construction for 
the processing of gases particularly for 
the manufacture of hydrogen. Houdry 
Process Corp. manufactures a pelleted 
alumina-silica ¢atalyst for catalytic 
cracking and a chrome-alumina cata- 
lyst for the Houdry butane and bu- 
tylene dehydrogenation process. M. 
W. Kellogg played a prominent part 
in the development of the hydroform- 
ing process using a molybdena-alumina 
catalyst which they now manufacture. 
In addition, Kellogg makes a copper 
pyrophosphate catalyst for olefin poly- 
merization. Oronite Chemical Co. 
produces a tableted molybdena-alu- 
mina gel base catalyst for hydroform- 
ing. Socony Vacuum Oil Co. makes 
the alumina-silica bead catalyst for cat- 
alytic cracking. 
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OUR PROCESSES: We've finally got organized on research—better bombs, better processes 
OUR PLANTS: Here too we're rolling again. Hanford hums with expansion, pepped-up morale. 


Y-12: 


erate. 
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The Quick Plant—First to pro- 
duce but inherrently expensive to op- 
Now reduced to standby status. 


K-25: 


ing strong, 


The Successful Plant—Still go- 
still no hitch. But Pasco 
plutonium process is more economical. 





Pasco: The Promising Plant—A _hellios 


to control 


but 


best 


bet 


for future. 


Expansion underway: $300-500 million 
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Nhe Atom? 








ROBERT COLBURN 


Washington Bureau 
- McGraw-Hill Publishing Company 


What are the facts about America’s atomic energy program? It affects 


the lives and hopes of all of us. Yet it is clothed in secrecy that breeds 


misunderstanding, rumors and recriminations. To penetrate into this 


"Battle in the Dark,” the McGraw-Hill Atomic Energy Committee bas 


sent an able, experienced reporter on an inspection of all AEC activities 


and facilities. His present critical report brings us up to date on devel- 


opments since be made bis first round-up for us in March 1947. 


trying to gage the eventual impact 

of atomic energy on his industry, 
for the citizen trying to form an in- 
telligent opinion on this national issue, 
the facts are extraordinarily hard to 
come by. The information that any- 
one would naturally ask for—on pro- 
duction rates, costs, resources, and the 
like—is all stamped “Top Secret.” 
Even the nature of the problems 
ahead, the technical reasons for policy 
decisions, the terms of contracts, are 
obscured, if not hidden, by secrecy re- 
quirements. 

In this situation, the Washington 
Bureau of Chemical Engineering has 
examined the whole atomic energy 
program, starting from a background 
of close coverage of the subject ever 
since Hiroshima. We didn’t ask for, 
and didn’t get, any secret information. 
But we have talked to government offi- 
cials, both in and out of the Atomic 
Energy Commission. We have visited 
every major plant and laboratory. We 
have conferred with industrial leaders 

both those involved in the atomic 
energy program and those who have 
chosen not to be involved. 

Briefly, these are the conclusions we 
have reached: 

The Short Run—The atom man- 
agement’s No. 1 job, of course, is to 
keep the war-built plants running, 
to maintain the bomb production 
achieved by the Manhattan District. 
On this there has been no faltering, no 
interruption of production. At Oak 


Fi: rHE business man or engineer 


. Ridge, efficiency in the separation of 


fissionable uranium has been greatly 
stepped up. At Hanford, production 
of plutonium has been achieved in the 
face of great technical obstacles. At 
Los Alamos, manufacture of the elec- 
tronic and mechanical apparatus of the 
bomb has been headed from a labora- 
tory toward a factory operation. 

l'he Long Haul—Equally important 
with operation of existing plants is the 


job of advancing the atomic art— 
which means producing better weap- 
ons, finding out more about atomic 
fundamentals. At this level, no un- 
qualified endorsement, such as the 
: el job has earned, can yet be 
given to the government’s atom pro- 
gram. Six months ago it would have 
been necessary to report that the 
ms yep oe phase of atom work 
was in a state of near stagnation. For 
example: 

Preparations for a new and bigger 
plutonium plant—AEC’s highest pri- 
ority project—were enmeshed in en- 
gineering and personnel difficulties. 

Weapons research was at loose ends. 
It was operating in a vacuum without 
guidance from either the military or 
the AEC. 

Construction of new types of atomic 
reactors, the key devices for utilization 
of nuclear fission, was being held up 
by vacillation and indecision in AEC. 

Throughout the whole project, 
morale was low. Many technical men 
were leaving; many of those who re- 
mained were discouraged and uncer- 
tain. They were conscious of a lack of 
direction and impetus. Unable to get 
Washington approval on new pro- 
grams, they often were reduced to 
marking time. 


On the Mend 


That was late last summer. And 
that was the bottom. At just about 
that time, the year-old AEC began to 
get a grip on its huge job. Things be- 
gan to improve. Today the situation is 
still spotty, good here, bad there, but 
everywhere it is visibly on the mend. 

An early and fruitful step was the 
appointment of an able group of re- 
gional administrators who could give 
local leadership to the atom projects. 
These men were granted a large meas- 
ure of autonomy. At Hanford and Oak 
Ridge, for instance, the local men can 
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OK expenditures i $5 million 
without reference to Washington; this 
is almost unprecedented in govern- 
ment. And this frees the operating 
contractors at the site from a tre- 
mendous amount of waiting on Wash- 
ington. 

Additional contractors were brought 

in to strengthen the design forces on 
the new plutonium plant at Hanford, 
and this program is now rolling. De- 
sign is well along; preliminary con- 
struction work is already under way 
and will reach a new high level later 
this year. The whole Hanford project 
radiates verve and enthusiasm for the 
job. 
Weaponeering at Los Alamos still 
has a long way to go to match the 
drive of Hanford. Buc at least a re- 
search program has now been agreed 
on among AEC, the se and the 
scientific laboratory, and the labora- 
tory is squaring away to undertake its 
research. 

Similarly, in the reactor program, 
the designers are ready to go now on 
three or four new piles that have been 
awaiting the nod from Washington for 
a year or more. In a radical reorgani- 
zation of the reactor program, work 
that had been divided between Clin- 
ton Laboratory at Oak Ridge and 
Argonne National Laboratory at Chi- 
cago has now been concentrated at 
Argonne. 

The program which AEC has now 
taken off dead center is above all 
things an armament program. Civil- 
ian applications of atomic energy get 
the publicity, but bomb production 
gets the money—around 80 percent 
of AEC’s annual $600 million. Real 
insiders don’t talk about bomb out- 
put; outside guessers seem to agree, 
though, that talk of production rates 
in the hundreds and thousands is 
fantastic. 


Where Do We Stand, Plantwise? 


The United States came out of the 
war with an atomic bomb industry 
consisting of four major plants: two 
at Oak Ridge ® separate the isotopes 
of uranium, one at Hanford to pro- 
duce plutonium and one at Los Ala- 
mos to assemble bombs using atomic 
explosives. 

Y-12: The Quick Plant—The first 
plant to deliver appreciable quantities 
of explosive was the electromagnetic, 
or Y-12, plant at Oak Ridge, originally 
operated by the Tennessee Eastman 
Corp. This plant contains a large 
number of machines, calutrons, each 
of which is capable of producing U- 
235. But each sadivideal mathins has 
a low output, the power consumption 


is very high, and the manpower re- 
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quired to produce a pound of material 
is all out of proportion with alternate 
methods. 

So early last year large-scale produc- 
tion at Y-12 was halted. Most of the 
plant is being held in standby condi- 
tion. Some of the calutrons are being 
operated experimentally to find a way 
around the low efficiency of the proc- 
ess. Several others have been con- 
verted to separate isotopes other than 
uranium. 

On this basis, the plant is being 
looked after by Carbide and Carbon 
Chemicals Corp., which now operates 
all the major facilities at Oak Ridge. 

K-25: The Successful Plant—The 
second and best known of the U-235 
plants is the gaseous diffusion opera- 
tions at Oak Ridge. It is believed to be 
the largest industrial project ever car- 
ried on under one roof. Its construc- 
tion involved fantastic difficulties. 
It cost a billion dollars to build. It’s 
the only one of its type in the world. 
And in all probability there will never 
be another one like it. 

K-25 has been by far the most suc- 
cessful of the atom plants. Almost 
from the start it ran without serious 
difficulties. Nevertheless, AEC feels 
that technically K-25 is a blind alley. 
For one thing, it is the most expen- 
sive and difficult to build of all the 
plant types. More important, it is 
intrinsically wasteful of nuclear fuel. 
(It extracts the naturally fissionable 
0.7 percent from uranium and discards 
the rest.) The Hanford process, on 
the other hand, offers the promise of 
utilizing the plentiful kind of uranium, 
U-238, by transmuting it into the 
fissionable element, plutonium. 

While there are no plans for .addi- 
tional facilities of its type, K-25 itself 
will be kept running indefinitely, cer 
tainly as long as accumulation of 
bombs has a top priority. And even 
ifter that, there'll be uses for con 
centrated U-235. Production of en 
riched fuel, for instance, for certain 
types of reactors, will certainly be 
needed. And there are hints that the 
uranium bomb is in some wavs 
superior to the plutonfam bomb. 

Meanwhile, the K-25 process has 
been steadily improved since the end 
of the war. The basic design has not 
been changed, but many shortcuts 
and equipment changes have been 
made gradually. Output of U-235 
has been substantially increased and 
labor requirements have been reduced 
from a peak operating force of 12,000 
down to a present 5,200. 

Pasco: The Promising Plant—No 
such postwar increase in output has 
been achieved at the third atom 
plant—the Hanford Engineer Works. 
Some figure it’s a technical miracle 
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that production has even been held to 
the wartime level. Where K-25 ap- 
plied fairly well established industrial 
principles, albeit on a plane of extreme 
complexity, the three Hanford units 
utilize processes that had never oc- 
curred on earth until December 1942. 
The designers of the three Hanford 
piles had only one motive: to make 
plutonium for a bomb. If the piles 
continued to operate afterwards, so 
much the better. But they were not 
wasting much thought on that ques- 
tion. Few of them, probably, would 
have bet that the piles would still be 
running in 1948. 

Shortly after the chain reaction in 
the first pile was turned on, there 
was one terrible day when the reaction 
simply died away, spontaneously. Fis- 
sion products were “poisoning” the 
pile. In what has been described by 
people who were there as the most 
brilliant single feat of engineering they 
know of, the trouble was diagnosed 
and a solution found within a matter 
of hours. 

They have had a succession of lesser 
crises since. As recently as last year it 
was at times a question of how many 
more months the piles could be kept 
going. 

The Hanford process strikes out on 
a completely different tack from Oak 
Ridge’s. No effort is made at the 
tough separation of U-235 from U-238 
which, as isotopes, are chemically 
identical and offer only a tiny weight 
difference to work on. Instead, the 
U-235 is “burned up” in a chain- 
reacting pile. In its burning, it trans- 
mutes a little of the U-238 into 
another element, plutonium. Pu is 
fissionable and, most important, it 
differs chemically from uranium. So 
then the plutonium can be separated 
by exceedingly difficult but compara- 
tively straightforward chemical meth- 
ods. 

The plutonium leaves a problem 
behind it—in the form of tons and 
tons of a mixture of working chemi- 
cals, water, uranium and fission pro- 
ducts. These last possess radioacitvity 
which takes vears to die away and is 
so intense that it contaminates the 
whole mass to the point where it must 
be handled from behind lead or 
concrete walls. 

At present this deadly mess is sim- 
ply stockpiled for later extraction of 
the uranium. But proper storage is 
tough. Leakage could contaminate 
the water-supply of the whole region 
although AEC is confident that the 
measures it takes obviates any danger. 

So grave is this difficulty, however, 
that it has been seriously argued that 
waste disposal dangers might make 
permanently impossible the use of 


any large number of high-powered 
chain reactors. Actually, the situation 
isn’t thought to be as bad as that, 
The solution seems to lie in more 
complete chemical treatment of the 
pile output, treatment which would 
separate out the fision products. These 
add up to a matter of pounds rather 
than tons, and their disposal would 
not be so frighteningly difficult 
Despite all its difficulties, the plu- 
tonium process is the one on which 
evervone banks for the future. So 
AEC has started a tremendous expan. 
sion program at Hanford as its major 
move to step up bomb production. 
One part of the program is just to 
modernize the three existing units— 
particularly, one assumes, in their 
chemical engineering phases. But the 
really big job is the construction at 
Hanford of a complete new plutonium 
plant. It will be bigger—or at least 


more expensive—than the existing 
plant and will presumably have a 
larger production capacity. Eventual 
cost will be something between $300 
and $500 million—making it the big- 
gest single construction job ever under- 
taken in peacetime. 


New Hanford Plant 


The new plant isn’t going to differ 
fundamentally from the,old one. It 
will use fairly conventional graphite 
moderated piles with natural, rather 
than enriched, uranium. Most im- 
portant, the piles will run cold rather 
than at the high temperature which 
would permit utilization of their tre 
mendous power output—even though 
this means throwing another million 
kilowatts or so into the Columbia 
River. 

General Electric has taken on the 
operation, succeeding Du Pont, which 
had designed, built and operated the 
plant during the war. G. E. inherited 
a crack operating staff from Du Pont; 
nearly every man elected to stay with 
the project when the transfer was 
made. But G. E. inherited no engi 
neering staff. In the Du Pont tradi- 
tion, Hanford was designed by the 
central engineering force at Wilming- 
ton. 

Thus G. E. had to assemble an 
engineering force at Hanford at the 
same time that it tackled one of the 
biggest design jobs in history. Good 
engineers are hard to come by these 
days. And all through last summer, 
AEC kept scaling up its ideas about 
the size of the plant. But last Sep 
tember the bottleneck was broken. 
G. E. subcontracted the design of the 
chemical separation plants to Kellex 
Corp., the M. W. Kellogg subsidiary 
which designed K-25 at Oak Ridge. 
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\t the same time another subcontract 
was placed with Standard Oil Co. (N. 
) to work out alternate designs for 
veral particularly tricky phases of the 
chemical plants. Still a third alterna- 
ive is being explored by the Clinton 
Laboratory at Oak Ridge. 

Today design is well advanced. Guy 
f, Atkinson and J. A. Jones Construc- 
tion Co., G. E. construction subcon- 
tractors, already have preliminary work 
under way. By the end of the year it 
will be going full blast and will con- 
tinue at a high rate until it begins to 
taper off in 1951. Material procure- 
ment for the new plant is already 
moving. This is proving, in many 
wavs. to be more difficult than it was 
during the war. 

Curiously, it isn’t the tricky special 
items that cause the trouble. The 
unique, utterly special equipment, is 
being obtained fairly easily from the 
same people who furnished it during 
the war. Electronic controls and in- 
strumentation are not proving much 
of a headache. There are also a lot 
of things like corrosion-resistant tub- 
ing on which special deliveries can be 
had from firms which regularly supply 
the chemical process industries. 

Where the trouble comes is in get- 
ting standard stuff—steel (of which 
54.000 tons will be needed), lumber, 
cement. Some idea of the quantities 
involved may be gained from the sta- 
tistics on the present plant, which 
required 25,000,000 cu. yd. of excava- 
tion, 780,000 cu. yd. of concrete, 
160,000,000 b. ft. of lumber, 232 mi. 
of pipe. Regular supply lines into the 
Northwest just aren’t able to absorb 
quantities like these. In some cases 
the purchasing agents have had to 
resort to the grey market. 


Morale on the Mesa 


Los Alamos Scientific Laboratory, 
perched on the flat top of a mesa in 
Northern New Mexico, is the plant 
for* actually manufacturing bombs 
from the explosive produced at Han 
ford and Oak Ridge. So far, Los Ala- 
mos looks like the weakest spot in 
AEC’s program for more and better 
bombs. 

The weakness isn’t in the actual 
day-by-day assembly of bombs. That 
has been steadily improved and is in 
good shape. The processes have been 
standardized and mechanized. No 
longer is assembly of each bomb a 
laboratory job for trained scientists. 
But that is only a small part of Los 
Alamos’ responsibility. Its real job is 
to produce a better bomb. And so far, 
one gathers, no very startling progress 
has been made in this direction. 

Part of the responsibility for this 
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traces to Washington. Until a month 
or so ago, no definite research program 
had been worked out for Los Alamos, 
either by AEC or by the Army before 
it. The whole responsibility for the 
direction of weapon work rested on 
the men on the mesa. 

And that responsibility fell on an 
organization in poor shape to handle 
it. Like every war agency, the atom 
project suffered a considerable exodus 
of its best men at war's end. But 
nowhere was this more marked than 
at Los Alamos. The laboratory is 
pretty much down to its second team 
—and worse, is self-conscious about 
the fact. There were a lot of reasons 
for the break-up. At Los Alamos more 
than anywhere else, a scientist un- 
avoidably. had his rose rubbed in the 
fact tha: he was first and foremost a 
weapon-maker. And although the 
laboratory is one of the best-equipped 
in the world, its work was heavily 
“programmatic,” aimed at specific 
results rather than basic knowledge. 

AEC is making a vigorous effort to 
attack the problem at its source. Its 
new program provides for devoting 
about a quarter of the laboratory's 
resources to basic research to make the 
place more professionally attractive. 
A building program, to replace the 
makeshift housing with modern homes 
in a charming version of southwestern 
architecture, complete with shopping 
and recreation centers, is being pushed 
at top speed. Within a year or two 
Los Alamos will be an almost luxurious 
resort-type town. The AEC campaign 
at Los Alamos is a long range affair. 
The answer to whether it will pay off 
in bombs is months or years away. 


Power Problems 


During the past year a number of 
technical problems standing in the 
way of atomic power production have 
come close to solution. On the prob- 
lem of a heat-transfer fluid, of which 
much was heard a year ago, it now 
looks as if the Smyth report’s sugges- 
tion of liquid sodium, alloyed with 
potasium to lower its melting point, 
would turn out well. Sodium doesn’t 
absorb neutrons, does not become ser- 
iously radioactive, has good thermal 
properties. It does react violently with 
water. However, a special heat ex- 
changer has been developed—some- 
what complicated but workable—to 
obviate trouble from this source. 

Nor does the problem of structural 
materials for reactors now look as ap- 
palling as it did a year ago. Metallic 
titanium is being considered as a 
major load-carrying material which 
could resist pile temperatures that may 
eventually run, it is thought, as high 


as 2,000 to 2,500 deg. F. AEC metal- 
lurgists are studying structural proper- 
ties of a lot of other metals, such as 
beryllium and zirconium, which in the 
past have been used mainly as alloying 
agents. Some of these have nuclear 
properties which make them valuable 
in themselves. And this work is al- 
ready producing valuable byproducts. 
Discovery of ways to roll and extrude 
beryllium, for instance, has resulted in 
improved windows for X-ray tubes. 

G cnilarly, the elaborate chemical 
engineering studies involved in the 
design of the new Hanford plutonium 
plant are expected to develop separa- 
tion methods basically applicable to 
atomic power plants as well as to 
plutonium producers. 


Fuel Breeds Fuel 


During the last year, too, declassifi- 
cation of information on the a 
problem has clarified one fundamenta 

uestion: Is nuclear fuel so scarce 
that atomic energy must always be re- 
garded as a special-purpose affair to 
be rigidly conserved? Or is it plentiful 
enough to be regarded as a major 
power resource? Uranium itself is a 
fairly plentiful metal. However, only 
one part in 140 of it is naturally 
fissionable. If that were all, atomic 
energy would be a rarity very soon, 
But when fisionable U-235 is con- 
sumed in a reactor, producing power 
in the process, some of the U-238 is 
transmuted into fissionable plutonium. 
This increases the potential supply of 
fuel. 

The same thing applies to thorium, 
which is more plentiful than uranium. 
Exposed to a chain reaction, thorium 
is transmuted to fissionable U-233. 

Theoretically, it is possible for fuel 
to breed fuel. When a U-235 atom 
splits, it throws out, on the average, 
something more than 2.2 neutrons. 
One of these is needed to split another 
U-235 atom and keep the chain reac- 
tion going. If another neutron is used 
to transmute a U-238 atom into plu- 
tonium, that leaves a margin for losses 
—if the losses are small enough. 

AEC’s guarded comments indicate 
that in present piles the neutron losses 
are too great to permit breeding. But 
it is believed that the new piles now 
on the drafting boards would be 
efficient enough to breed fuel. 

If it works out, that makes atomic 
energy a thousand-year resource or 
better. And people who like to worry 
about the fate of their descendants 
fifty generations away can take com- 
fort from this thought: although there 
is no reason to look for coal or oil 
there, the moon should have lots of 
uranium and thorium. 
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1. The purpose ot this award is to encourage a 
broader participation of the chemical engineer 
in the affairs of the process industries by giving 
public recognition to that company which 
through coordinated group effort has contrib 
uted most to the advance of the industry and 
profession. This ninth award will apply only to 
industrial developments. that have come into 
commercial fruition or become publicly known 
since August, 1945 

2. The award will consist of an appropriate 
bronze plaque suitably engraved to indicate the 
nature of the achievement and the name of the 
company to which it is presented. The award 
will be presented at a dinner of the chemical 
engineering profession in New York during the 
week beginning Nov. 7, 1948 

3. The award is to be made to a company 
rather than to any individual within a company, 


\ce it is primarily a recognition,of group effort 
+ 














Rules and Conditions Governing the Ninth Award for Chemical Engineering Achievement 


However, any subsidiary or department within * submit, in confidence, the following information: 


a corporate organization might be cligible for 
the award on the basis of special achievements 
brought to the attention of the Committee of 
Award 

4. The Committce of Award shall consist of 
the heads of chemical enginecring in all of the 
educational institutions of the United States 
whose courses as of May 1, 1948, have been 
accredited by the American Institute of Chemi- 
cal Engineers and the Engincers Council for 
Professional Development. Dr. / .ffed H. White, 
Professor-Emeritus of Chemical- Engineering at 
the University of Michigan, and member of 
the Award Committee since its inception in 
1933, will continue to serve as chairman. The 
editor of Chemical Engineering will continue as 
secretary but without votc. 

5. Any company in the process industries desir- 
ing to be considered for this avard is urged to 


(a) What is the nature of the achievement? 
(b) During what period has it come into 
commercial fruition? 
To what extent have chemical engineers 
participated in its development? 
Any supplementary records, data, articles 
or references which are pertinent to a 
fair consideration of this achievement 
and of the company’s attitude toward its 
* chemical engincers? 
6. This award is not restricted to those compa- 
nies that file formal applications with the com- 
mittee. Suggestions are desired from any and all 
sources that will assist the committee in direct- 
ing attention to industrial groups that should 
have its consideration. Communications should 
be addressed to S. D. Kirkpatrick, Secretary, 
Committee of Award, Room 2400, 330 W. 42nd 
St., New York 18, N. Y. 


(c) 
(d) 
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DRYERS ARE PROTECTED by explosion doors (left), continuous vapor analyzer (center), and grounded rollers (right). 


Safety Plus Built Into Pyroxylin 


Coating Plant 


TO HANDLE NITROCELLULOSE AND FLAMMABLE SOLVENTS WITH MINIMUM 
RISK, ENGINEERS COME UP WITH A COATING PLANT THAT’S “SUPER SAFE” 


ID GLOVES are not enough when 
K it comes to handling nitrocel- 
lulose. No one knows this 


better than the engineers who de 
signed the new plant at — 
l'enn., where the American Finishing 
Co. manufactures pyroxylin-coated 
cloths. As they labored at their draft 
,ing boards the lives of the men and 
women who would work in the fin- 
ished plant were uppermost in their 
minds. They put every safety feature 
they knew into this modern coating 
plant, one of the safest of its kind in 
operation today. 

Safety was an important considera- 
tion in the choice of location. It was 
finally decided to build on land next 
to the existing finishing plant. The 
plant site covers about 10 acres. A 
large enough plot was selected to per- 
mit adequate dispersal of the units of 
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HERBERT ROSENBERG 


Chemical Engineer 
American Finishing Co. 
Memphis, Tenn. 


the coating plant. With this area 
available, it was also possible to locate 
the units so that other buildings put 
up in the future would not create 
congestion and unnecessary risks. 

A railroad spur was constructed at 
the west end of the plant. Packaged 
materials are unloaded at one point 
along this spur and transported by 
mectranical equipment to warehouses. 
l'ank cars containing such liquid raw 
materials as solvents, diluents and oils 
are unloaded at another point along 
the spur. At this tank car unloading 
station both rails of the track are 
grounded to dissipate any static that 
might build up on a tank car or the 
surface of the liquid it contained. A 
swinging-type bridge gives access to 
the dome of a tank car. To unload 
a tank car containing a flammable 
liquid, a top connection is made and 


the tank emptied by a pump with an 
adequate suction lift. Adjacent to the 
spur at the tank car unloading station 
there is a pump house where such 
pumps are located. 

This pump house is of fire-resistant 
construction. There is a separate pump 
for each solvent or diluent received. 
All are rotary pumps driven by Class I, 
Group D, explosion-proof motors. 
These pumps were carefully selected 
for this service. There is little leakage 
at their stuffing boxes and hence a 
complete absence of solvent odors in 
the pump house. Nevertheless, as an 
additional safety measure, in the wall 
behind the battery.of pumps a ventil 
ating fan is installed near the floor. 
It prevents the accumulation of sol 
vent vapors in the building. 
¢ About 35 ft. east of the pump house 
is a tank farm for above-ground storage 
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f solvents. The 12,000-gal. tanks rest 
upon concrete piers. The tank farm is 
completely inclosed by an earth em- 
bankment. The capacity of the inclo- 
sure exceeds the combined capacity of 
the tanks by 50 percent. Each tank 
is grounded at two points to dissipate 
static. Suction and discharge connec- 
tions go through the top of each tank. 
lhe fill connection also goes close to 
the inside bottom to prevent “static 
spray.” The vent of each tank is 
equipped with a flash arrester approved 
by the Underwriters’ Laboratories and 
a combined pressure-vacuum relief 
valve. The storage tanks are also 
equipped with non-sparking rodding 
connections. Pumps in the pump 
house take suction from these tanks 
ind deliver to the nitrocellulose dis- 
solver building and also to the pigment 
grinding building. All flanged joints 
of pipelines and equipment carrying 
solvents or diluents are jumpered. The 
lines are grounded to low-resistance 
grounds at frequent intervals. All 
valves in the solvent piping system are 
cast steel. They are of the outside 
screw and yoke type. Both cast iron 
ind non-indicating valves have been 
avoided for safety reasons. 

The nitrocellulose storage building, 
in which barrels of alcohol-wet nitro- 
cellulose are stored, is likewise of fire- 
resistant construction. It is located 
about 85 ft. north of the pump house. 
he lighting in this building is also 
Class I, Group D, explosion-proof. The 
floor is non sparking and conductive; 
the walls are equipped with wooden 
waling pieces to keep the barrels out 
of contact with the masonry. From 
this storage building the barrels of 

trocellulose travel 80 ft. north by 
truck to the nitrocellulose dissolver 
Iding. 


NITROCELLULOSE IS HANDLED with care in dissolver charging (left) and in solution pumps (right) 
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BUILDINGS ARE DISPERSED over the plant site’s ten acre area and... 





. . large explosion walls of scored glass add still another safety feature 


I'he dissolver building is a two-com- 
partment building of fire-resistant con- 
struction. The dissolver and related 
equipment are located on one side of 
the fire partition; storage tanks for the 
nitrocellulose solution are on the other 
side. Both the ground floor and the 
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mezzanine or charging platform have 
non-sparking and electrically conduc- 
tive flooring. All electrical equipment 
in this building is Class I, Group D, 
explosion-proof. To minimize static 
hazard, relative humidity is kept at 
about 60 percent. All tools and port- 
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able equipment in the building are 
non-sparking. Furthermore, the wheels 
on trucks and other mobile containers 
are likewise non-sparking and conduc- 
tive. There is an emergency exit and 
an escape chute from the charging 
platform. 

Even though other safety features 
engineered into the plant are designed 
to eliminate sparking, it was still de 
cided to explosion-vent all such sol- 
vent-process units as the dissolver 
building. To do this, 1 sq. ft. of win- 
dow surface was provided for every 25 
cu. ft. of room or building volume. 
Single-strength glass, moreover, went 
into the glazing. This glass was scored 
on the exterior so that it would blow 
out at a low pressure and thereby pre- 
vent structural damage. 


Nitrocellulose Handling 


An outside hoist with an explosion- 
proof motor lifts the barrels of nitro- 
cellulose to the mezzanine or charging 
platform. From this level the mate- 
rial goes directly into the dissolver 
through the charging nozzle. A remov- 
able funnel fitted into the nozzle pre- 
vents spills. This funnel and the fork 
used to dig the nitrocellulose from the 
barrel are made of non-sparking metal. 
The top of the dissolver and hence its 
charging nozzle are just above the 
floor level of the mezzanine for con- 
venient charging. 

Solvents and diluents required to 
dissolve the nitrocellulose are weighed 
in a closed and vapor-tight scale tank 
located on the ground floor of the dis- 
solver building. The weighed batch 
is pumped into the dissolver. Here 
again, the connection to the dissolver 
is made so that the fluid discharges in- 
side the vessel in a relatively solid 
stream to avoid static spray. For added 
safety, the solvent pump takes suction 
from the top of the tank. 

When the nitrocellulose has been 
dissolved in the solvents and diluents, 
the solution flows by gravity into the 
suction of a rotary,pump which de- 
livers it to one of the storage or hold 
tanks on the other side of the fire 
partition. 

Rotary pumps in this solution stor- 
age tank room send the nitrocellulose 
solution from the storage tanks 
through a pipeline to a weighing sta- 
tion in the pigment grinding building 
ibout 50 ft. east of the dissolver build 
ing. : 

Each pump handling nitrocellulose 
solution is fitted with a small power- 
driven lubricator pump. It injects a 
plasticizer into the stuffing box of the 
pump. This prevents formation of a 
hard nitrocellulose film. Heat gener- 
ated by friction might decompose such 
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a nitrocellulose film. To the head of 
each of the three pumps a relief valve 
is fitted. Incase a predetermined pres- 
sure is exceeded the relief valve dis- 
charges into the pump suction. 

Pigments and drums of solvent are 
stored separately in two buildings of 
fire-resistant construction, located 
about 60 ff. north of the dissolver 
building. From these storehouses the 
pigments and drums of solvent are 
transported to the buildings where 
they are used by mechanical equip- 
ment ayer paved concrete walkways. 

All pigment mixing and grinding 
operations are carried out in the pig- 
ment grinding building, another fire- 
resistant structure. It has all the safety 
features that other solvent-process 
units like the dissolver building have. 

Mechanical equipment traveling on 
a roofed concrete walkway delivers con- 
tainers of finished pigment paste to the 
coating, drying and embossing build- 
ing which houses several coating and 
drying units. Of fire-resistant construc- 
tion, this building is explosion-vented. 
Windows are of single-strength glass 
diamond-scored. The ovens or dryers 
are likewise explosion-vented by doors 
in their sides. Catches hold the doors 
closed. For every 25 cu. ft. of dryer 
space there is | sq. ft. of door surface. 
Floors are non-sparking and conduc- 
tive. Carbon brushes rubbing on the 
shafts thoroughly ground rolls of dry- 
ers. The pigtail of each of these carbon 
brushes is, in turn, connected to a low- 
resistance ground. 

While not as essential in such less 
critical zones as it is in the solvent- 
process units, explosion-proof electrical 
equipment, nevertheless, is used in the 
coating, drying and embossing build- 
ing. For flammable mixtures of vapor 
and air can and do exist at certain loca- 
tions there. It was decided, therefore, 
to use explosion-proof equipment 
throughout this structure. 

To guard against formation of a 
mixture of flammable vapor and air in 
the dryers, automatic analysis of the 
vapor is carried on continuously. The 
analyzing equipment is adjusted to 
sound an alarm, if the vapor concen- 
tration reaches 40 percent of the lower 
explosive limit. 

Situated 50 ft. north of the pigment 
grinding building is the laboratory, 
another fire-resistant building. Covered 
passageways connect the laboratory 
with the pigment grinding building 
ind the embossing building. A parti- 
tion separates the locker room from 
the laboratory. Lockers for all em- 
ployees, as well as wash-up and sani- 
tary facilities, are provided in the 
locker room. 

Exits from buildings got particular 
attention when this plant was de 







signed. The exits have been placed s 
that a person does not have to travel 
far to reach a door. Furthermore, alj 
doors open outward. They are equipped 
with panic hardware, and they are 
marked in the larger buildings by 
illuminated exit signs. At every exit 
of each ——- a safety switch is pro- 
vided to cut off the current in the ep. 
tire plant in,an emergency. 

A complete fire-fighting installation 
has been added to the other safe. 
guards. The coaters and the zones 
around them in the embossing build- 
ing can be flooded with CO,. The 
dissolver in the dissolver building also 
can be flooded with CO.,. A sealed- 
head, wet-type sprinkler system pro- 
tects the embossing building. The 

igment grinding building and the 
& seerech and locker room are simi- 
larly protected. Dry-pipe sprinkler sys 
tems safeguard the solvent drum 
storage buildings. Open-head, deluge 
sprinkler systems protect the dissolver 
and nitrocellulose storage buildings. 
Hydrants, each with 200 ft. of 244n. 
canvas rubber-lined fire hose, are in- 
stalled conveniently throughout the 
plant. An 8-in. underground fire main 
with water at high enough pressure 
and in sufficient volume supplies the 
hydrants and sprinklers. Besides yard 
protection and the sprinkler systems, 
all buildings are furnished with many 
CO, extinguishers of the right size for 
first-hand fire fighting. Showers and 
fire blankets are ready in all operating 
units for use in case anyone’s clothing 
catches on fire. 


Maximum of Safety 


Its engineers have designed and put 
in operation for the American Finish- 
ing Co. the safest coating plant they 
could devise. Into it they have put a 
maximum of safety features to protect 
the property itself and the lives of 
employees. The management believes 
that its investment in safety will pay 
dividends in more efficient and eco- 
nomical production through uninter- 
rupted service and ap 0p product 
quality. With its new plant completed, 
American Finishing Co. now has at 
Memphis, Tenn., facilities to offer 
connie finishing services. 

But now that it has had the safest 
equipment installed in its new plant 
the management docs not call its job 
done. Through. its training program 
employees learn the hazards of work 
ing with nitrocellulose and flammable 
solvents. They learn the why and how 
of safety regulations. And they learn 
a healthy respect for those regulations 
For when you work with nitrocellulose 
there is only one place for safety— 
first. 
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IN ALL THREE OF ITS ELEMENTS—cord, tread and bead—a modern tire is a product of chemical engineering. 





Here 


we see coating of the cord, cooling of the tread stock and forming of the bead. A flowsheet is shown on pages 146-149. 


Modern Methods Make | 
1948 Tires 


JAMES A. LEE 


Managing Editor, Chemical Engineering 


ANUFACTURE OF rubber prod- 
M ucts has made progress in 
recent years. The new com- 
pounding ingredients have brought 
about almost all of the changes of a 
chemical engineering nature in pro- 


duction methods. Many of the ad- 





vancements in the technique of mak- 
ing rubber products can be attributed 
to lessons learned in the handling of 
synthetic rubber compounds. 

During the latter years of the recent 
war several automobile tire manufac- 
turing plants were built in this coun- 
try. The plant at Tuscaloosa, Ala., 
operated by the B. F. Goodrich Co., 
is one of the most modern of these 
facilities. Operations are on a single 
floor wherever possible and designed 
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for straight-line flow of materials 
through the plant. 

Manufacture of passenger car tires 
is divided into four steps: (1) Com- 
bining of the various ingredients such 
as carbon black, sulphur, zinc oxide 
and accelerators, with rubber, cither 
synthetic or natural. The further proc- 
essing of this mixed rubber material 
to provide either thin sheets, or shaped 
slabs, of solid material or coated ftab- 
tics which are either square woven or 
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of the cord type. (2) The practical 
assembly and cutting to shape of the 
necessary parts and arranging them 
for assembly on specialized machines. 
(3) The assembly of the various 
parts into the finished, uncured tire. 
(4) Forming of the assembly from 
a cylindrical shape to the normal tire 
doughnut, and the curing of the tire 
in steam heated molds so that the 
tire becomes the familiar standard fin- 
ished product. 

Principal compounding ingredients 
are natural and synthetic rubber, la- 
tex, carbon black, zinc oxide, sulphur, 
accelerators, oils, solvents, rayon and 
cotton, 

Both GR-S and GRA synthetic 
rubbers are used. The latter is con- 
sumed principally in inner tubes due 
to the fact that it tends to retain air 
pressure about ten times as long as 
natural rubber. Crude natural rubber 
is in the form of several grades of 
smoked sheet from hevea trees both 
in Malaya and the East Indies. 

Rubber is received either in paper 
packages from American synthetic 
plants, or in bales or boxes from plan- 
tations or jungles. The rubber is stored 
in a warehouse at the receiving end 
of the great plant. 


Blacks Used 


Channel black arrives at the plant 
in tank cars in pelletized form and is 
unloaded onto a screw conveyor below. 
It is carried up to two 3-section bins, 
on the roof of the process building 
directly above the Goshen mixers. 
A system of electrically operated valves 
permits accurately wei hed amounts 
of the carbon black to he by gravity 
into Banbury batches. 

Channel black is the black con- 
sumed in largest volume since its prin- 
cipal use is in the tire treads which 
make up the bulk of rubber produced. 
Several types of black are used in 
order to obtain desired physical char- 
acteristics in the various compounds 
required. Furnace blacks find their 
principal use in carcas and tube. 

These softer carbons are received 
at the plant in paper bags. Since their 
»roperties do not allow them to be 
1andled in a screw conveyor system 
they are stored in the pigment ware- 
house, which is part of the same sec- 
tion of the building that houses the 
Banbury mixers for purposes of good 
housekeeping. 

Large-volume softening oils are re- 
ceived in tank-car quantity and pumped 
to heated storage tanks on the roof 
from which they can be fed by grav- 
ity flow into Banbury mixers below. 
Oils used in lesser volume are deliv- 
ered in 50-gal. drums. 
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Dry pigments, and the like, are re- 
ceived in paper bags and stored in the 
warehouse. Petroleum solvents for ce- 
ments are stored in underground 
1,500-gal. tanks. Latex is received in 
tank cars and transferred to under- 
ground storage so as to prevent coagu- 
lation. 

Preparation of the large-volume 
tackifying cement, used between plys 
of rubber, is done in an enclosed and 
fire-protected room, in 250-gal. jack- 
eted churns. Finished batches of ce- 
ment are stored in an 800-gal. tank 
from which they are circulated con- 
tinuously to the production unit where 
the cement is used. 


Process 


When natural rubber is received it 
is too tough and stiff to absorb other 
ingredients which must be added in 
order to change its characteristics to 
those desired for tire ee 
Therefore, it is cut by an electrically 
heated knife into workable units of 
approximately 30 Ib. each. These are 
transferred on skids into large warm- 
ing ovens where they remain for a pe- 
riod of 24 hours at a temperature of 
200 deg. F. 

Immediately upon removal from 
the ovens the rubber slabs are fed by 
a roll and belt conveyor into a steam 
heated plasticator. This large sausage 
grinder-like machine softens the rubber 
by mechanical work and heat, which 
makes the rubber easier to work in 
the Banbury mixer and means im- 
provement of handling characteristics 
of the in-process stock. 

Hot rubber extruded from the 
plasticator is carried by a chain con- 
veyor up an incline, through a soa 
stone bath, and under a cutter. Work- 
men remove the sheets of rubber and 
place them on an overhead ‘hook con- 
veyor which travels slowly. During 
the 14 hours the slabs are on this con- 
veyor, they dry and cool. They are 
removed, placed on skids and taken 
to the Banbury mixer. 

The Banbury is used for mixing 
with the rubber such ingredients as 
carbon black, zinc oxide and oils. A 
typical batch is 500 Ib. of accuratel 
weighed materials. Channel blac 
flows by gravity to the mixer from the 
bulk storage tanks on the roof. An 
enclosed automatic weighing hopper 
allows accurately weighed quantities 
of channel black to enter the mixer 
without handling. Paper bags of other 
blacks are opened by a workman under 
a hood in the top of the, Banbury. The 
collecting system removes the dust. 

Oils flow by gravity from heated 
tanks, also on the roof, and are meas- 
ured by a funnel-shaped container and 


kept warm in a heated vessel unti 
blown into the Banbury. Special oils 
which are used in small volume, ar 
kept warm in jacketed kettles nearby, 
hen the batch is thoro 
mixed it is discharged and conveyed 
to a cooling roll mull, and then onto 
a series of roll mixing mills. Her 
sulphur and organic accelerators are 
added. 

Admixture of the various other jn- 
grediénts with rubber is controlled 
to exact formulations designed to 
modify the rubber composition to 
meet requirements of the special uses 
within the tire. A large number of 
these formulations are normally in use 
at all times, as the requirements of 
each major portion of the tire are quite 
different. 

The mixed, uncured rubber com- 
position is sheeted out, cut to conven- 
tional size, and passed through a soap- 
stone bath. On a hook conveyor the 
rubber dries and cools. Sheets are 
stacked on skids and retained in stor 
age until tests indicate they meet 
specifications. 

The stock splits at this point, part 
of the stock must now be partially 
processed by extrusion through tubing 
machines to give slab or strip forms to 
the uncured stock for later use in 
‘making treads. ‘The other part is proc 
essed on calenders which roll the stock 
into ribbons or sheets of closely con- 
trolled thickness. These will later be 
cut to shape so as to fit within the 
assembled tire. 


Fabrics Treated 


Square woven fabrics are also treated 
with the rubber composition through 
a 3-roll calender which either applies 
thin sheets of rubber on top of the 
fabric (coating) or rubs the rubber 
composition into the voids between 
the fiber of the fabric (frictioning). 
These treated fabrics are then cut to 
shape or placed in rolls so that they 
may be used for bead flippers, finish- 
ing strips, etc., in the assembly of the 
tire. 

Rubber prepared on the Banbury 
and mixing mill for tread stock is 
taken from storage and thoroughly 
warmed up on a series of three mills. 
It is then extruded through a die to 
proper profile and dimensions for the 
tire tread. Tread slabs pass through 
three cooling tanks before they are 
ready to be cut, assuring uniform 
shrinkage. Tire treads are cut to 
length, weighed and gaged to assure 
proper quantity and distribution of 
tread rubber on the completed tire. 
Treads are then stored on pan trucks 
until used on the tire building ma 
chines. 
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The major portion of the body, or 
carcass, of the tire is made of cotton, 
rayon OF nylon cord which is received 
as cones or spools of individual cords. 
These are placed in a large rack, called 
a “creel,” in sufficient number that 
the combined single cords, when laid 
together to form a flat sheet, will give 
a width of approximately 60 in. By 
this method the tension placed on the 
cords, as they pass through the coating 
process, can be individually controlled 
by devices on the creel. ‘The sheet of 
weftless cords is passed through a latex 
dip to impregnate the cords with rub- 
ber and then dried by passing through 
an oven and over a series of steam 
heated drums resembling the drying 
rolls of a paper machine. 

Dried cords are then passed through 
a special 4-toll calender which coats 
both sides of the cords simultaneously 
with the rubber composition. The rub- 
ber coated cords come from the cal- 
ender as a single sheet of fabric which 
has no cross threads, the cords running 
longitudinally with the sheet. 

The rubber coated layer of weftless 
cords is known as “ply stock.” Thick- 
ness of the sheet is indicated by varia- 
ble condensers. The sheet is rolled into 
a liner to keep the stock from sticking 
to itself and placed in temporary stor- 
age. It is next unrolled and cut on 
the bias, to widths of such size as to 
equal the expanded width of the in- 
dividual tire, for use as tire plies. 

Ihe tire is held to the rim of the 
car by means of a wire ring which is 
built into the tire. The ring and the 
fabric covers of rubber composition 
which surrounds it is called the tire 
“bead.” Wire for the manufacture of 
the bead is received on spools and is 
formed to the ring shape by running 
multiple strands through a coating ma- 
chine. ‘This covers the strands with a 
special rubber composition and then 
winds the wire upon itself on a form 
to the proper diameter. This formed 
ring is covered with fabric cut from 
rolls which have been frictionea in the 
calender, as mentioned above. 


Tire Building 


At the tire building machines, 
beads, treads, and other parts are as- 
sembled to produce a green or unvul- 
canized tire. Components are placed 
in special feeding devices which are 
so arranged that mechanical accuracy 
is stressed in making the tire assembly. 
lhe tire is assembled by placing the 
cord fabric which has been cut into 
blocks, as above, on a steel collapsible 
drum mounted on the building ma- 
chine. In assembling four-ply tires, 
two plies of the cord fabric are nor- 
mally placed on the drum so that the 


cords of the alternate layers are at right 
angles to each other. The beads are 
then placed in position and attached 
to the plies by turming the outside 
edges or the plies over tne bead. ‘Two 
more alternating plies are then placed 
on the drum ana locked around the 
bead by turning the outer edges of the 
plies down and around the bead. 

In order to protect the tire from 
bruises, partial plies (breaker strips or 
inserts) are then applied on top ot the 
last ply at such a position that they 
will be under the tread portion of the 
tire after the tire has been completed. 
l'o protect the beads against the chaf- 
ing action of the metal rim, strips of 
fabric are applied on the drum so that 
they will cover the outside of the bead 
after the tire has been completed. ‘The 
tread portion of the tire which in- 
cludes the rubber cover for the sides, 
as well as the portion which will run 
on the road, is then applied to the 
drum. ‘The drum is collapsed and the 
tire, which is now a clyinder without 
ends, is removed. ‘This cylinder is 
placed in a forming machine and a spe- 
cial shaping tube called a curing bag 
(similar in appearance to the standard 
inner tube but much thicker and 
stiffer) is placed inside the cylinder. 
By mechanical pressure from the ma- 
chine and air pressure within the bag 
the tire is formed to the familiar 
doughnut shape. The forming - bag 
remains inside the tire and at this 
stage there is no tread design. 


Vulcanization 


Vulcanization of tires is accom- 
plished in molds which are heated in 
steam dome type presses. Steam pres- 
sure in the dome is maintained to pro- 
duce a vulcanization temperature of 
about 300 deg. F’. High pressure steam 
within the curing bag expands the tire 
against the mold which has the tread 
design cut into its surface. Due to the 
heat from the mold and from the 
steam within the bag, the tire is first 
softened, the rubber flowing up into 
the mold, and as heating continues, 
the action of cure progresses and the 
rubber is changed from a soft, plastic 
condition to the hard, somewhat horny 
material of the finished product. After 
the prescribed period of cure, which is 
very carefully regulated by automatic 
timers and controls, the tire is re- 
moved from the mold. A 6.00-16 size 
tire is completely vulcanized in about 
three quarters of an hour. Larger size 
tires require correspondingly longer 
vulcanization cycle. 

A special bag stripping machine ac- 
complishes removal of the curing bag 
from the tire after vulcanization is 
complete. The curing bag is then re- 
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cycled. As soon as bags are removed 
tires are painted, carefully inspected 
for defects and balanced. Any tire 
which is outside of the tolerance range 
for balance must be treated with a 
special balance paint on the inside of 
the tire so as to bring it within toler- 
ance, before it can be sent to the ware- 
house as a first class tire. 


Inner Tubes 


The inner tube master batch of rub- 
ber prepared in a Banbury mixer is 
made into sheet form on a mill. The 
sheet is rolled into pigs to retain the 
heat. The pigs of unvulcanized rubber 
composition are warmed on a mill and 
carried on a strip feed overhead belt 
conveyor to a 30-mesh wire strainer. 
This removes any foreign matter which 
might cause a leaky inner tube. The 
final mixing mill, equipped with an 
overhead mixer, is | to finish up 
inner tube batches by addition of 
proper amounts of sulphur and acceler- 
ators. The rubber then goes on an 
overhead belt conveyor to a tubing 
machine for extrusion to proper di- 
mension for the various sizes of tubes. 

Soapstone is dusted onto the inside 
of the tube of rubber as it is formed. 
The extruded tube is picked up by a 
moving belt conveyor and carried 
under a marking machine for indicat- 
ing the type rubber used. The tube 
next receives a patch to keep a small 
area of the surface clean for valve 
application later. The tube is removed 
from the belt and passes through a 
trough of water and under a water 
spray, then it passes through a soap- 
stone solution which serves as a lubri- 
cant. Another belt carries it under a 
knife which cuts the tube into proper 
lengths after which it is transferred to 
pan trucks. 

After aging in pan trucks for four 
hours, or more, the patches are re- 
moved and valves are applied. The 
splicing of the tube ends and the press- 
ing of the splice complete the prepa- 
ration of the tube for vulcanization. 

Inner tubes are formed on a form- 
ing ring and then vulcanized in steam 
jacketed molds. Internal steam pres- 
sure there forces the tube against the 
hot mold to effect the vulcanization. 
After vulcanization tubes are hung on 
overhead conveyors for cooling and 
delivery to the eal inspection unit at 
the far end of the building. 

An electrical balancing device de- 
termines amount the tube is out of 
balance. After all air is removed a 
small volume is replaced before — 
aging. This air prevents sharp folds in 
the rubber tube. Tubes are either sent 
to storage for shipment or inserted in 
tires for shipment. 
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March Contest Prize Winner 


SLIDE RULE FOR RAPID COMPUTATION OF VOLUMES OF 
CYLINDRICAL, CONICAL AND RECTANGULAR TANKS 


ALFRED B. BABCOCK, JR. 


Chemical Engineer 
Casein Co. of America Div. of The Borden Co 
Greensboro, N. ¢ 


NEN need arose for a simple and 
W tipi method for determining 
volumes and weights of solutions 
stored in various shaped tanks, a home 
made slide rule was developed for sit 
uations most normally encountered. 

The rule can determine the volume 
.and weight of solution stored any 
depth in vertical cylindrical tanks, 
horizontal cylindrical tanks, and 
conical tanks. If desired, the volumes 
of rectangular tanks and partly filled 
dished ends may also be obtained from 
additional scales on the back of the 
slide. All scales are ordinary logarith 
mics except those which determine the 
"volumes of partly filled horizontal 
cylindrical tanks and dished ends. 

As can be seen from the drawing, 
Scales A, D, E, and H are two-cycle 
logarithmics, Scale B is a_ reversed 
single cycle, and Scale F is a reversed 
two-cycle. Scales C and G are em 
pirically determined. If height (or 
length) and total volume are desig 
nated by Scale A and diameter by 
Scale B, then by coinciding the height 
with the diameter, the volume of 
cylindrical or conical tanks is found on 
Scale A above the proper index. Con 
version factors are incorporated by the 
proper location of the index. Four 





APRIL WINNER 
prize will be 
A. FARKAS 


The Barrett Division 
Allied Chemical & Dye Corp. 
Philadelphia, Pa. 


issued to 


A $50 


For an article offering a simple 
method of applying photoelectric 
control to a colorless liquid in a 
gage glass which has been judged 
the winner of our April contest. 


This article will appear in our 
Watch for it! 


June issue. 











indices are shown to permit computa- 
tion of cylindrical tank volumes using 
either inches or feet in any combina- 
tion. Using the index of “H & D in 
It.” any total volume in gallons from 


Scale A may be converted to pounds 
by using Scale E if either specific 
gravity or pounds per gallon is known, 

For partly filled horizontal tanks 
reference was made to Perry’s “Chem. 
ical Engineers’ Handbook” (McGraw. 
Hill, 2nd Ed., 1941, pages 119-122). 
The ratio of liquid depth to tank 
diameter is proportional to the ratio 
of the liquid volume to the tank vol. 
ume. Therefore, if a scale is made to 
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Scales for slide rule for volumes of cylindrical, conical and rectangular tanks. 
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design the depth ratio, the partial 


volun in be read on Scale D. The 
ndex H & D in Ft.” on Scale B 
is set posite the total volume on 
Scale A, and the partly filled volume 
is found on Scale D opposite the depth 
ratio Scale C. 

Scale C can be made from the draw 
ing, or from the ratios in the accom 
pany ins tabulation, which is made 
trom the table on horizontal tank vol 
ume ) pages 120 and 121 of Perry. 
The ratios must, of course, be ex 
pressed logarithmically on Scale C 
if more divisions are desired, they may 


be made accurately enough for all 
practical purposes by logarithmic in 
terval division of each section. 
Calculation of the volume of partly 
filled standard dished ends (radius of 
curvature equal to three times tank 
radius) may also be found from Scale 
G if a new index is added to Scales B 
ind F to indicate the total volume of 
two ends. The volume is found by co 
inciding the tank diameter in fect on 
Scale A with tank diameter on Scalc 
B, and reading the total volume of the 
dished ends on Scale A opposite index 
D.E. in Ft.”. The partial volum< 
is found in the same way as for hori 
zontal tanks, using Scale G. The posi 
tion of the index and Scale G mark 
ings were determined from the for 
mula: V 9.33 « 10“h® (3r-h) as 
given in Perry, page 122, where V is 
the volume of the liquid in two ends, 
h is the liquid height, and r is the 
radius of the tank, with r and h in 
inches. (Doolittle formula, Ind. Eng. 
Chem., March 1928.) 


Rectangular Tanks 


For rectangular tank volumes, a re 
versed two-cycle Scale F can be added 
to the back of the slide at the top, and 
1 one-half two-cycle scale to the bot 
tom at H. The lower scale should be 
located on the slide so that by coin 
ciding two tank dimensions on the top 
scales, total volume in gallons will 
ippear on Scale D opposite the third 
tank dimension on Scale H. 

The rule parts may be made of stiff 
white cardboard or plastic. A “modu 
lus” chart (Perry, ibid., page 257) or 
1 proportional interval divider (Ben- 
nett, Chem. Eng., p. 138, Dec. 1947) 
is helpful in laying out the logarithmic 


Volume Ratios in Party Filled Horizontal 
Tanks for Various Depth Ratios 


H:/D Vi/V H14/D Vis V 
Ds 0.019 0.55 0.564 
0 0.052 0.60 0.626 
‘i 0.004 0.65 0.688 
“) 0.142 0.70 0.748 
5 0.196 0.75 0. 805 

0. 252 0,80 0.858 
0.312 0.85 0.906 
0.374 0.90 0.948 
0.436 0.95 0.981 
0.500 1.00 1.000 
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$50 CASH PRIZE FOR A GOOD IDEA! 


Until further notice the editors of Chemical Engineering will award $50 
cash each month to the author of the best short article received that month 
and accepted for publication in the Plant Notebook. The winner each month 
will be announced in the issue of the next month: e.g., the May winner will 
be announced in June and his article published in July. Judges will be the 
editors of Chemical Engineering. Non-winning articles submitted for this contest 
will be published if acceptable at our usual space rates. 


Any reader of Chemical Engineering, other than a McGraw-Hill employee, 
may submit as many entries for this contest as he wishes. Acceptable material 
must be previously unpublished and should be short, preferably not over 300 
words, but illustrated if possible. Articles may deal with any sort of plant or 
production “kink’ or shortcut that will be of interest to chemical engineers in the 
process industries. In addition novel means of presenting useful data, as well as 
new cost-cutting ideas, are acceptable. Address Plant Notebook Editor, Chemical 
Engineering, 330 West 42nd St., New York 18, N. Y. 








scales. A photographic copy of a slide 
rule can also be used for the ordinary 
scales when glued to an old slide rule. 


SIMPLIFIED METHOD OF FIGURING 
ROTARY DRYER PERFORMANCE 


J. F. SCHNACKY 
Chemical Engineer, Allis-Chalmers Mfg. Co. 
Milwaukee, Wis. 


METHOD is here described for cor- 
A telating the physical processes of 
the drying operation in a rotary dryer 
with the actual dryer length and heat 
transfer rates. 

For nominal temperature differences 
below 150 deg. F., an over-all heat 
transfer coefficient of 10 Btu. per hour, 
sq. ft. and deg. F. is fairly consistent 
for heat transfer from condensing 
jacket steam to granular material flow- 
ing in the neighborhood of | ft. per 
min., in cases where the dryer is ap- 
proximately 30 in. in diameter and 
the material occupies about two-thirds 
of the cross section. A_ preliminary 
temperature-moisture content run 
(Fig. 1) will determine at what tem- 
peratures various portions of the vola- 
tile material is removed. Then, con- 
sidering the individual sections of dryer 
length A, B, C, D, E, and F, and fix- 
ing the jacket steam temperature at 
the saturation pressure of the available 
steam supply, individual log mean 
temperature differences may be cal- 
culated for each section. 

Refer to the well known rate equa- 
tion, O = UAAT, where Q for each 
section is calculated by a summation 
of sensible and latent heats for each 
section, U is 10, A is to be deter- 
mined, and the log mean tempera- 
ture difference AT has been deter- 
mined above. Knowing the diameter 
of rotary dryer available further sim- 
plifies matters by enabling A to be ex- 
pressed as a function of the dryer 
length L. Hence, A = «DL, where L 





is the length of the dryer in feet and 
diameter D equals 30 in. for this case. 
Therefore, a plot of O/L vs. L (see 
Fig. 2) will present a physical picture 
of the heat load on each individual 
section, because the integrated area 
under the curve represents the total 
Btu. per hour required for any seg- 
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Fig. 1—Typical plot of bulk temperature 
vs. moisture content in dryer. 
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Fig. 2—Typical plot of Q/L vs. L, show- 
ing Btu. per hr. for various sections. 
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ment length of dryer. Then, if the 
standard drycr length is 20 ft., by 
mercly drawing a vertical line through 
the graph at L = 20, the integrated 
section to the left of the line will 
represent the Btu. per hour required 
for the first dryer. 

In turn, this quantity plus the radia 
tion effects will determine the quan 
tity of steam required for the first 
dryer. Another excellent feature of 
lig. 2 is that when the sensible heat 
load is delineated from the latent heat 
load, one can very readily determine 
the size of vapor pipes required and 
their necessary spacing along the lineal 
length of the dryer to assure low vapor 
velocities at all points and minimize 
dusting problems. Naturally, — this 
assumes a homogeneous vapor is being 
dricd from the solid, the latent heat 
of vaporization and specific volume of 
such vapor being known 

This operation can be repeated for 
the next drver length, and so on, until 
the complete drying cvcle is portrayed 
Then, if an odd length of drver is re 
cured at the end, we may expand this 
to the full standard length and lower 
the steam pressure to be used on the 
jacket, to allow for a certain per 
centage of dryer overcapacity. 

Thus it may be seen that a com 
plicated drying operation may be 
simply represented by Fig. 2, showing 
the variable heat load with dryer 
length, and depicting the actual quan- 
tities of vapor to be removed by the 
latent heat in various sections 


NOMOGRAM FOR VAPOR PRESSURES 
OF BINARY SOLUTIONS 
MACK TYNER 


Chemical Engineering Department 
University of Florida, Gainesville, Fla. 


 preresssmgaan data on the partial 


pressure and total pressures of 
bmary systems as they are affected by 
composition and temperature are gen 
erally given in tabular form. In such 
form it is frequently necessary to in 
terpolate in the table for both the 
temperature and composition in ques- 
tion. This extra work can be avoided 
by presenting the data in the form 
of a vapor pressure nomogram. This 
paper shows the need for such a pres 
sure-temperature-composition correla- 
tion and how to construct a suitable 
chart for binary aqueous solutions. 
The integrated Clausius-Clapeyron 
equation is a widely used means of cor 


Comparison of Nomogram With Data 
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Vapor pressure of HF over aqueous hydrofluric acid solutions. 


relating vapor pressures. This in- 
tegrated equation assumes (1) that 
the vapor is a perfect gas, (2) that the 
latent heat of evaporation is constant, 
and (3) that the volume of the liquid 
is negligible, in comparison to the vol- 
ume of vapor. These approximations 
result in the equation: 
log p = — Lo +C 

RT 
Where p is vapor pressure, T is ab- 
solute temperature, R is the gas con- 
stant, L is latent heat and C is a 
constant for each substance. All vari- 
ables are expressed in consistent units. 
(his equation reproduces the vapor 
pressure data for many substances over 
a wide range with fase accuracy. 

Cox’ introduced the now familiar 
“Cox Chart” method of plotting vapor 
pressure data to obtain straight lines 
over wide ranges of temperatures. Cal- 
ingaert and Davis? showed that the 
use of the “Cox Chart” is equivalent 
to using an empirical equation similar 
to the integrated approximate Clau- 
sius-Clapeyron equation except that 
the empirical value of 230 is chosen 
for the ice point of the Kelvin tem- 
perature scale. Thus, vapor pressure 
data plotted on the log P vs. reciprocal 
(t deg. C.+ 230) chart result in 
straight lines for those substances 
which give straight lines on a “Cox 
Chart.” 

Guggenheim® and Othmer*? have 
shown that the partial pressures as 
well as total pressures in binary sys- 
tems follow the general relationship 
expressed by the equation above. Oth- 
mer prefers the reference substance 
plot (Cox Chart) over the reciprocal 
temperature plot. In either case the 
partial pressure or total pressure on a 
binary system is easily correlated with 


the temperature by the equation given 
or by a reference substance plot. This 
type of correlation is not as common 
in the engineering literature as it 
should be and it is the purpose of this 
paper to draw attention to the useful 
ness of nomograms based on the above 
principles im presenting partial pres 
sure data on binary solutions. 

For purpose of illustrating the appli 
cation of this principle, the system 
HF-H,O was chosen. Data on the par 
tial pressure of hydrogen fluoride over 
its aqueous solutions are available.’ 
The accompanying chart is made by 
constructing logarithmic pressure and 
reciprocal (t deg. C. + 230) tempera 
ture scales on parallel lines and then 
plotting the liquid composition curve 
from the experimental data given in 
Ref. (5) and (6). A check on the 
accuracy of the nomogram can be 
made by comparing nomogram read- 
ings with the data from which it was 
constructed. It is expected that the 
nomograms will be least reliable at 
temperature extremes, i.e., below 0 
deg. C. and above 100 deg. C. The 
tabulation shows a comparison of data 
from Ref. (5) with the nomogram. 

Thus it is seen that the nomogram 
reproduces the experimental data with 
sufficient accuracy for slide rule eng) 
neering calculations. 
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IN THE USERS OWN WORDS..... 


{Note how users’ statements check against the 10 benefit points listed below) 


FROM A TIRE COMPANY 


"We installed your ‘1000' reducing valve in 
our re-capping set-up about six years ago and 
to this date we have had trouble-free serv- 
ice. Periodically | check steam pressure and 
find it to be very accurate. | wouldn't hesi- 
tate a minute in recommending your Stream- 


lined Reducing Valve." 


FROM A BUTTON MANUFACTURER 


We use the type ‘!000° valves on one of the 
toughest operations and they have operated 
24 hours per day for the past 2'/ years with 
no maintenance.” 


FROM A GLASS MANUFACTURER 


"We have one set of five pressure reducing 
valves (CASH STANDARD ‘1000') on a Hart- 
ford Empire ZU forehearth that have oper- 
ated accurately and trouble free for five 
yeers without «a dimes worth of maeinte- 
nance.” 


FROM A LAUNDRY 


‘We are well satisfied. We get accurate 
pressure control under toughest working 
conditions — trouble-free service — cost- 
saving operation and practically zero in 
maintenance costs." 


(ASH STANDARD 
CONTROLS... 
VALVES 








CHEMICAL ENGINEERING ¢ MAY 1948 ¢ 


FROM A CHEMICAL MANUFACTURER 


“We purchased our first CASH STANDARD 
Type ‘!000' Streamlined Valve six years ago 
and since then we have installed more than 
200 of the ‘!000° valves ranging in size from 
V4" to 1/2". This is indicative of our com- 
plete satisfaction with the operation of the 
*1000". A large number of the pressure re- 
ducing valves are operating above your 
maximum specifications of temperature 
and pressure with excellent results. 


“The elimination of steam leaks and the 
low maintenance cost have been especially 
gratifying. The low initial cost, low meinte- 
nance, and trouble-free operation results in 
the most economical pressure reducing valve 
we have been able to purchase.” 


feeeeoeoeoeeseeeeeeeeeeeenaeaany 


1. Maximum capacity when needed most. 


. Accurete pressure control under 
toughest working conditions. 


Trouble-free service. 

Smooth operation. 

. Tight closure. 

Speedier production results. 
Elimination of failures. 
Cost-saving operation. 

No spoilage. 

10. Practically zero in maintenance. 
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A. W. CASH COMPANY 


DECATUR, 


ILLINOIS 


BULLETINS 
AVAILABLE 
ON OTHER 
CASH STANDARD 
VALVES 

























Bulletin 963 features the CASH 
STANDARD Type 100 Series of 
Super-Sensitive Controllers — vari- 
ous types for automatically oper- 
ating valves, dampers, rheostats, 
stokers, pulverizers, fans, and 
other apperatus. 16 pages filled 
with descriptions and applications. 


Bulletin 968 features the CASH 
STANDARD Type 34 Pressure Re- 
ducing Valve — direct operated — 
direct acting for handling steam, 
hot water, cold water, air, oil, 
brine—and most liquids and geses 
except some injurious chemicals. 
Wlustrates and describes the dif- 
ferent styles available and tells 
about their aoplications. Three 













pages of capacity charts. 


ib 













Bulletin 956 features the CASH 
STANDARD Type 4030 Back Pres- 
sure Valve — designed to auto- 
matically maintain a constant 
pressure in the evaporator corres- 
ponding to a constant tempera- 
ture desired. Shows an Ammonia 
and Freon Gas Capacity Chart 
based on ABSOLUTE pressures. 














This automobile tire and inner tube plant of The B. F. Goodrich Co. at Tuscaloosa, Ala., is one 
of the most modern in the United States. Operations were designed for straight-line flow. 


PICTURED 
FLOWSHEE 


Rut 
plastics 


Rubber Tire Production 


r Tuscaloosa, Ala., is a plant of the B. F. Goodrich 

Co. It is one of the most modern rubber tire 

and inner tube plants in this country. Production 

takes place on a single floor and is designed for straight 
line flow of materials and operations 

Rubber is received at one end of the building, stored 
and as required warmed in large ovens. Warmed rubber 
is softened in a plasticator from which it is extruded. It 
is sheeted and cooled. Pigments and oils are added to 
the rubber in a Banbury mixer. The compound passes 
to a mixing mill where vulcanizing agents and organic 
iccelerators are added. ‘The uncured rubber composition 
is cut off in slabs, cooled on overhead conveyors and stored 
for use in subsequent operations. 

Admixture of the various other ingredients with rubber 
is controlled to formulations designed to modify the 
rubber composition to meet requirements of the special 
uses within the tire. A large number of these formulations 
are normally in use at all times, as the major require 
ments of each portion of the tire are quite different. 

Manufacture of the tire might be considered as starting 
with the formation of a sheet of weftless cords from 


cotton or rayon cords. The sheet is passed through a 
latex dip to impregnate it with rubber and dried by pass- 
ing through an oven and over a series of steam heated 
drums. Dried weftless cords pass to a four-roll calender 
where a coating of rubber, prepared as previously men- 
tioned, is applied on each side. This rubber coated layer 
of weftless cords is known as ply stock and is subsequenth 
cut up for use as tire plys. It is stored until ready to be 
cut. 

Another portion of the rubber compound prepared in 
the Banbury and on the mills is prepared for use as treads 
It is extruded, cooled and stored on pans until required fo 
tire building. 

lhe remainder of the steps, of which there are many 
have to do with the building of the tire, vulcanization 
finishing operations, inspection and shipping. 
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a 
Rubber must be cut up, warmed and passed through Hot rubber extruded from plasticator 3 On leaving soapstone bath rubber is cooled 
plasticator which softens it by work and heat. is carried by chain conveyor. on conveyor, then transferred to skids. 


Tire is assem 





blocks on steel « 
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ath rubber is cooled and dried Rubber is mixed by Banbury with such ingredients Rubber is warmed up on a mi 
ed to skids as carbon black, zinc oxide and oils. used for treating fabrics on a 3-ro 
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Tire a 


s assembled by placing cord fabric which has been cut into Drum is collapsed and tire which is now 
motiy 


kx, 


blocks on steel collapsible drum mounted on building machine. a cylinder without ends is removed 
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up on a mill It will be Cotton, rayon or nylon cords received on cones or Rubber coated layer of weftless cords, ply 
s on a 3-roll calendar spools are assembled into sheets of weftless cords. stock, is cut on the bias for use as tire plies. 


11 


Alter prescribed period of cure, which is carefully regulated by auto- After tire is revulcanized and curing bag is removed, it 
motive timers and controls, tire is removed from mold. is painted, carefully inspected for defects and balanced. 
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If it’s power piping equipment 
if’s in the CRANE line 


Valves, fittings, piping accesso- 
ries, and fabricated pipe—the 
Crane line includes them all! In 
steel, iron, brass, or alloy mate- 
rials, Crane gives you the most 
comprehensive selection in all 
types of equipment for power, 
process, or general utility piping. 


This high pressure steam system, for example, 
shows how the Crane line makes easier work 
of specifying and ordering. One catalog puts 
everything at your finger tips. One order to 
your Crane Branch or Wholesaler covers all 
the equipment you need. Undivided responsi- R 
bility for materials helps you get a betrer in- 
stallation—-on schedule! The high quality of all 
products from Crane means uniform dependa- 
bility throughout the installation. 





EGuLaTor 
VALVES 


Your local Crane Branch is well-stocked to 
help you get these important piping advantages. 


CRANE CO., 836 S. Michigan Ave., Chicago 5, III. 
Branches and Wholesalers Serving All Industrial Areas 


piping 








IT’S USERS’ CHOICE of steel valves 
in the complete Crane line of gates, 
globes, angles, checks ... in all 
patterns and sizes... in pressure 
classes from 150 to 2,500 pounds. 
For steam, services at 600 pounds 

up to 850° F. maximum, Crane 
recommends No. 76XR gate valves 
with Exelloy to No. 49 
Nickel-Alloy trim. See 

your Crane Catalog. 


EVERYTHING FROM... 


VALVES + FITJINGS 
PIPE + PLUMBING 


AND HEATING 
FOR EVERY P/P/NG SYSTEM 
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CHEMICALS 
GRAPHITE 
EARTH COLORS 
VERMICULITE 
LIMESTONE 
TALC, CLAY 


are typical of some of the many 
different products handled with the 
Vertical Mill. 


RAYMOND 
VERTICAL MILL 


Made in two. sizes:— 
18” and 35” diameter 


When your product requires extreme high fineness, up in the 
5 to 15 micron range, the Raymond Vertical Mill may be the 
answer to your needs. 

This modern machine has proved itself able to meet rather 
strict fineness specifications in the reduction of medium soft 
non-metallics such as clays, talc, chemicals and other materials. 
The Vertical Mill is complete with air separating equipment, 
utilizing the whizzer principle which insures close sizing of 
the pulverized product. 


Bulletin No. 57, available on request, gives further details 
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PROCESS EQUIPMENT. NEWS 


Theodore R. Olive, SSOCiATE EDITOR 








1. Oxygen Plant 


ArTeR several months of successful 
operation of its pilot plant, the Elliott 
Co., Jeannette, Pa., has announced a 
new low-pressure oxygen process which 
is said to operate indefinitely without 
periodic shut-downs for “defrosting.” 
[he process, intended for producing 
tonnage oxygen of 95 percent purity, 
required three years for its develop- 
ment and incorporates a number of 
novel features, including mechanical 
simplification as compared with usual 
tonnage oxygen processes. ‘The process 
employs reversing exchangers which, 
however, are reversed every three or 
four hours, instead of every two or 
three minutes as in other systems. 

The exchangers require only one 
hot and one cold gas, as contrasted 
to the multi-fluid exchangers generally 
ised. All controls are automatic, and 
it is possible to set them so that the 
xygen plant will automatically follow 
demands without requiring 
manual attention from the operators. 
An over-all recovery of oxygen from 
ur of over 97 percent is claimed, and 
it is stated that the nitrogen leaving 
the process is sufficiently pure for 
chemical raw material use. Although 
the process can produce 99.5 percent 
oxygen—and can produce part of its 
output of this purity coincident with 
95 percent oxygen—it is more eco- 
nomical to work in the 95-97 percent 


proc css 
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range. Maximum pressure in the sys- 
tem is only 5 psig., and distillation 
takes place completely within a single 
column. All refrigeration is produced 
by compressing and then expanding 
the nitrogen output through a radial- 
flow turbo-expander. 





2. Proportioning Pump 


COMPLETELY new design is incor- 
porated in a new line of Pulsafeeder 
proportioning pumps, announced un- 
der the designation of Model CP, by 
Lapp Insulator Co., LeRoy, N. Y. 
Pumping action is accomplished by a 
piston reciprocating over a measured 
stroke which displaces oil. The oil in 
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turn pulsates a diaphragm and the 
diaphragm pumps the chemical. This 
arrangement requires no stuffing box 
and presents no lubrication problem. 
The pump is continuously adjustable 
over its entire range, either while in 
operation or while idle. It incorpo- 
rates a built-in pressure relief valve 
which, however, handles only oil. A 
feature of this design is that the 
diaphragm itself does no work, but 
serves merely as a partition between 
the hydraulic oil and the chemical 
handled. 


3. Electric Flow Meter 


A new Type of electric flow meter 
which makes use of the principle of 
supplying a measured amount of en- 
ergy and then measuring the tempera- 
ture rise resulting, has been announced 
by Charles wm Fal Inc., 850 Pas- 
saic Ave., East Newark, N. J. Actually, 
the meter varies the amount of energy 
supplied so as to produce a constant 
temperature rise. The instrument 
- both flow rate and integrated 

ow and an important feature is that 
the fluid being measured does not 
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need to come in direct contact with 
the measuring elements which are 
arranged on the outside of the pipe- 
line. Thus there is no possibility of 
leakage, contamination, corrosion or 
clogging up. The transmitting unit 
on the pipeline and the receiver can 
be separated by any convenient dis- 
tance if remote control or metering 
is required, without affecting accuracy 
of the instrument. 


4. Butterfly Control Valve 


ANY DESIRED control characteristics 
can be incorporated in a new dia- 
phragm motor valve of the butterfly 
type announced by the R-S Products 
Corp., Philadelphia, Pa. Characteris- 
tics comparable to those of control 
valves with straight-line, semi-log, 
rT throttle-plug and other spe- 
cial characteristics are provided by the 
use of a cam-operated positioner. ‘To 
obtain the desired characteristics, it is 
only necessary to employ a cam of the 
proper character which can be changed 
in the field, if desired, to change char- 
acteristics. ‘The manufacturer points 
out that this arrangement permits com- 
bining the special flow characteristics 
of other valve types with the special 
advantages from a cost and capacity 
standpoint of the butterfly valve. 


5. Hydraulic Drive Pump 


PARTICULARLY suited for automatic 
control is the new Type K hydraulic 
drive pump for metering and propor- 
tioning that has been developed by 
HillsMcCanna Co., 3025 North 
Western Ave., Chicago 18, Ill. This 
is a two-cylinder, double-opposed 
plunger pump driven through a hy- 
draulic mechanism which incorporates 
a full range of adjustment for the 
pump plungers. This adjustment is 
sepemapliched by controlling the 
amount of fluid contained in a hy- 
draulic cylinder situated between the 
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Cost Indexes for Typical 
Process Equipment 


In our issue of November 1947, 
pages 124-126, we presented for the 
first time the Marshall and Stevens in- 
dexes for comparative costs of equip- 
ment in eight typical process indus- 
tries and four closely related industries, 
together with an average index for the 
47 different industries, process and 
non-process, that are regularly covered 
in this evaluation firm’s extensive 
studies. 

R. W. Stevens, partner of this Chi- 
cago and Los Angeles firm, described 
the methods of obtaining the index 
numbers in that issue, and listed the 
indexes back to 1913. At intervals we 
plan to reprint the complete tabula- 
tion from 1913 to current date, while 
quarterly figures will be published 
henceforth in our February, May, 


August and November issues. The 
quarterly indexes will include: “Yea 
Ago,” “Last Quarter,” and “This 
Quarter.” 





Marshall and Stevens Indexes of 
Comparative Equipment Costs 
(1926 = 100) 













Mar. Dec. Mar. 
Industry 1947 1947 194 
Average of all............ 147.1 155.2 1584 
Process Industries 
Comet GR. < cccsccceves 140.5 148.7 152.9 
COON. 06 ccccctdecbics 147.6 156.5 1604 
Clay products............ 135.8 144.6 M47. 
Ge I nin c év.ctacuens 138.4 146.8 150.1 
Paint mfg....... cocecce 948.0 186.8 10S 
PUTER, can ccccvsseves 143.2 161.4 15846 
Petroleum ind. .......... 142.9 153.0 1564 
Rubber ind.............. 147.4 156.4 158.8 
Process ind. avg.........- 145.4 154.2 1874 
Related Industries 
Elec. power equip........ 146.2 154.3 16146 
Mining, milling. ......... 149.2 157.2 160.7 
Refrigerating. ........... 159.0 168.3 170.46 
Steam power..........-. 137.8 146.4 148.7 











drive mechanism and the pump plun- 
ger. On the discharge stroke, accurate 
valving arrangements permit the es- 
cape of fluid until the proper amount 
remains in the cylinder. At this point 
the valve closes and the remaining 
fluid in the cylinder acts as a solid, 
driving the pump plunger.. On the 
suction stroke the cylinder is automati- 
cally refilled and the cycle repeated. 
rhe pump plunger is returned to the 
same starting point with each stroke, 
regardless of stroke length. Lubricat- 
ing oil serves as the hydraulic fluid 
and also acts as a lubricant for the 
driving mechanism. The pump is pro- 
duced in sizes up to 300 gph. for one 
feed (or 600 gph. for two), for pres- 
sures as high as 25,000 psi. for a spe- 
cial liquid end, or 5,000 psi. for the 
standard liquid end. 









6. Dicing Cutter 


To propuce accurate, uniform 
pieces of plastic materials from con- 
tinuous sheets, Taylor-Stiles & Co., 
Riegelsville, N. J]., has introduced a 
precision dicing cutter which com- 
bines disk cutters with knives. The 
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machine takes plastic sheets % in, 
thick and 15 in. wide, fed direct from 
the strip mill. The sheets are first 
disk cut into 4 in. strips, then auto 
matically fed to knives and crosscut 
into 4 in. cubes at rates up to 75 lin-ft. 
per minute. 
















TYPCAL OfLIVERY CURVE 
SIMPLEX CONTROLLED VOLUME PUMP 


























MILTON ROY “CONSTAMETRaIC™ PUMP 
OELIVERING AT CONSTANT RATE OF FLOW 










































Volume discharge curves for simplex, duplex 
the new Constametric pump. 
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2. Proportioning Pump 







Detivery without pulsation at any 
capacity from a maximum down 0 
as little as 75 ml. per hr. is claimed 
for the new Constametrit proportion- 
ing pump developed by Milton Roy 
Co., 1322 Mermaid Ave., Philadelphia 
18, Pa. Prices are now being quoted 
by the manufacturer, although deliv- 
eries will not be available until sum 
mer or early fall. 

The constant flow is achieved by 
translation of the motion of the driver 
through cams to cause a plunger to 
move forward at a constant rate 


















































on dependability ? 





































Year after year, Fairbanks- 

Mar, Morse Vertical Turbine Pumps 

158.4 deliver outstanding performance. t 
Fool-proof operation requiring no 


152.0 how do priming .. . automatic solenoid 


} 
: 
147.0 oiler . . . precision construction for | 


160. 

150.1 

sas smoother flow .. . and backed by 

_ You the Fairbanks-Morse reputation for ) 

158.8 quality, they assure dependability | 
‘A 


pick 7 


on adaptability ? 


Whatever the job requirements .. . l 


~—" a pump? deepwell or close-coupled, electric 


power, gasoline or Diesel engine, or 


in, 
rom belt drive . . . Fairbanks-Morse Vertical j 
first Turbine Pumps are readily adaptable : 
= for all service conditions. 
scu 





on compactness ? 


A Fairbanks-Morse Vertical Turbine Pump 
is compactness itself . . . permits 
considerable savings in floor space as 
compared to ordinary pumps of comparable 
capacity. It requires no complicated piping 
hook-ups. Installation is easy and economical. 





on service ? 


The Fairbanks-Morse Pump Dealer organization 
is founded on service. They know pumps .. . can 
offer you unmatched service and assistance. 
Backed by the Fairbanks-Morse production and 

engineering resources, they can help you pick the | 
pump that will give you most for your pumping | 
dollar. Fairbanks, Morse & Co., Chicago 5, Illinois. 


uplex 





@ FAIRBANKS-MORSE | 


A name worth remembering 


DIESEL LOCOMOTIVES © DIESEL ENGINES * PUMPS © SCALES * MOTORS © GENERATORS 
STOKERS * RAILROAD MOTOR CARS ond STANDPIPES « FARM EQUIPMENT « MAGNETOS 





When it comes to pumps... 
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speed. Two plungers in two displace- 
ment chambers are employed, with 
common suction and common dis- 
charge connections. There are a total 
of eight check valves, two on the suc 
tion and two on the discharge of each 
displacement chamber. As one plunger 
nears the end of its stroke, its speed 
is slowed at a rate equal to the for- 
ward starting speed of the second 
plunger. Capacity of the pump is fully 
adjustable in operation. Capacity does 
not vary with variation in discharge 
pressure. A variety of construction 
materials is available, suitable for a 
wide range of chemicals. 


cr ae 
r = 
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8. Hydraulic Press Closer 


Known as the Hydro-Kloser, a new 
hydraulic closing device, announced 
by T. Shriver & Co., Harrison, N. J., 
can be installed readily without alter- 
ations on new or old filter presses of 
this company’s manufacture, provided 
the plate size is 24 in. or larger. This 
device is a hydraulic ram, operated by 
a small hydraulic pump, which tre- 
places the usual screw bushing on the 
inside face of the screw standard. The 
existing screw of the filter press is 
used, the interior of the ram being 
threaded to take this screw. In clos- 
ing the press the hand wheel is manu- 
ally turned until the screw begins to 
exert pressure after which closing is 
completed by operating the hydraulic 
pump 





9. Pulley-Type Separator 


A coMPLETE line of self-contained 
horizontal and inclined magnetic 
pulley-type separators, each incorporat- 
ing an Alnico magnetic pulley and 
idler pulley, and an endless belt and 


156 


drive, has been announced by Dings 
Magnetic Separator Co., 4740 West 
McGeogh Ave., Milwaukee 14, Wis. 
Pulley diameters range from 12 to 30 
in., and belt widths ae 12 to 60 in. 
These units are designed to remove 
tramp iron from a wide variety of 
materials. 





10. Wet Dust Collector 


A NEw wet-type dust collector for 
which extremely high efficiency is 
claimed has been introduced under 
the name of Pemasco by Paul E. 
McKamy & Associates, 8 South Dear- 
born St., Chicago 3, Ill. The washer 
contains one or more beds of ceramic 
packing material, in the scrubber and 
entrainment separation sections. The 
number of beds is determined indi- 
vidually for each particular problem. 
The packing is supported on open 
grids, and a centrally located spray 
pipe directs hundreds of tiny sprays 
against the side walls and over the 
bed. The dust-laden air enters the 
chamber tangentially at the bottom, 
passing upward through the sprays 
and beds and out the top outlet. 


11. Washer-Type Precipitator 


For CLEANING air for industrial and 
air conditioning purposes, the Ray- 
theon Mfg. Co., Waltham 54, Mass., 
has introduced an electrostatic pre- 
cipitator which esas ere a semi- 
automatic washer for cleaning the cells 
and ionizers, drying them, and apply- 
ing precipitator adhesive. Washer 
cabinets are used in front and in back 
of the precipitator, and are mounted 
on wheels for movement across the en- 
tire face of the precipitator. The side 
away from the precipitator is equipped 
with adjustable louvers, while the side 
towards the precipitator is open to al- 
low the nozzles on a traveling header 
to cover the entire precipitator tier. 


The header travels up and down on ap 
endless chain mechanism, carrying six 
water nozzles and five adhesive 
nozzles. 

In use, the washer cabinet must be 
moved into position and the louyes 
and sliding panels closed. The tie 
being outed is then disconnected 
from the power supply, after which 
pressing a pushbutton sets the auto 
matic washing cycle into operation, |t 
requires approximately 30 min. total 
elapsed time to wash, dry and apply 
adhesive to a four-cell tier. The tien 
not undergoing washing remain in op. 
eration. 





12. Magnetic Fluid Clutch 


Decipepty interesting possibilities 
in the field of power transmission, 
ranging from the requirements of servo 
mechanisms, to the automatic control 
of machinery, are suggested by the 
development of a magnetic fluid 
clutch by Jacob Rabinow of the Na 
tional Bureau of Standards in Wash- 
ington. The novelty of the clutch is 
based on the discovery that the fric- 
tional forces between solid surfaces 
and certain types of fluid media can 
be controlled by the application of 
magnetic fields. Although the clutch 
can be made in a great many different 
variations, the simplest type is made of 
the three elements, a driving shaft 
with a plate at its end, a driven shaft 
and plate, with a fluid medium be- 
tween them consisting of fine iron 
particles suspended in oil. 

When the space between the two 
parallel magnetic plates is filled with 
such a mixture and a magnetic field 
is established between the plates, the 
magnetic particles form chains which 
bind the two plates together as tightly 
as if they were held together with 
strong spring clamps. Thus it is only 
necessary to establish such a field, as in- 
dicated in the model illustrated here. 
By controlling the strength of magnetic 
field, any degree of torque up to lock- 
ing can be obtained. When disen- 
gaged, there is virtually no drag. When 
engaged, the clutch is said to start 
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te General American will build more tank and effort has been stepped up, yet the 
Tic ears. That’s plain fact. growing demand far surpasses the new 
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can Right now, the GATX Fleet has more _ cars put into service. We are doing every- 
= than 37,000 tank cars, of over 207 special- thing possible to relieve this situation, 
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CHICAGO COLISEUM 


NATIONAL 
WHEMICAL 


EXPOSITION 


12-13-14-15- 16 
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FILTER 
CLOTH 


FOR CORROSIVE LIQUORS 
Write us for new 
Acid and Alkali-proof 
FILTER FABRICS 


“DURAKLAD” 
“VINYON" 
“SARAN" 


We make all types of filter cloth 
for standard equipment 
WRITE US 


for prices. State size, width, 
quantity, and type of filter used. 


DUST COLLECTOR BAGS—ALL KINDS 


FACTORIES AT 


Victor, Baldwin and New York City, N. Y. 


WM. W. STANLEY CO., Inc. 


401 Broadway, New York 13, N. Y. 











FOR MORE 
INFORMATION 
See Reader Service 


Coupon on pages 169-170 











the load with smoothness and absence 
of chatter. Furthermore, it is claimed 
that there is a practically complete 
ibsence of wear, since all working 
parts are bathed in oil and such small 
ymounts of wear as might occur simply 
add to the supply of tron particles. 





k ll 


13. Rotary Pump 


For petivery of from 4 to 4 gpm. 
at pressures up to 125 psi., the Ellipse 
Corp., 4140 North Kedzie Ave., Chi 
cago 18, Ill., has introduced a novel 
rotary pump for handling oils and 
similar liquids. These positive dis- 
placement pumps employ a new Op- 
crating principle, using multiple vanes 
carried in a fluted rotor which op- 
erates either eccentrically in a cyl 
indrical casing, or centrally in an el 
liptical casing. Such pumps may 
operate in either direction and it is 
claimed that ordinary wear does not 
reduce the pump capacity or pressure. 


14. Pressure Cooker 


For vse in continuous heating, 
cooling or other sorts of treating of 
large quantities of materials under 
pressure, the Blaw-Knox Co., Pitts- 
burgh, Pa., has introduced a new unit 
consisting of a horizontal cylindrical 
shell rotating inside a pressure cham- 
ber. Feed and discharge are accom- 


plished through barrel valves of speci 
design which are said to allow contipy 
ous charging and discharging at pres 
sures up to 15 psig. Although devel 
oped originally for use in the soybeap 
processing mdustry, the new machine 
is expected to find applications jy 
other fields 


15. Drum Pallet 


A nove  all-steel skeleton pallet, 
weighing only 65 lb. and designed t 
be loaded or unloaded by fork track, 
has been announced by Pacific Chain 
& Mfg. Co., 4200 Northwest Yeon 
Ave., Portland 10, Ore. As the illus 
tration shows, this pallet is intended 
for the handling of 55-gal. drums, as 
well as for barrels and certain other 
rectangular containers. ‘The paltet is 
48x48 in. over-all. A somewhat similar 
but larger type is suitable for storing 
empty 55-gal. drums on their sides, 
six drums per pallet. 


16. Selenium Rectifier 


SEVERE OVERLOADS can be handled, 
it is claimed, with a new type water 
cooled, industrial selenium rectifier 
tube that has been put on the market 
by Clark Electronic Laboratories, Rec 
tifier Div., Box 165, Palm Springs, 
Calif. These units are oil filled and 
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e Invaluable aid in wide range of to 


The Beckman Flame Photometer shown 
with the Beckman Quartz Spectro-_.. 
photometer in operating po = 


illet, 
d t 
uck, leading scientific and industrial organizations have already discovered 
hain the many important savings in time and labor, the reduction in 

eon 


llus 


ded 





waste, and the greatly increased control efficiencies 
made possible by the Beckman Quartz Spectrophotometer ... 


advancement that increases still further the wide-range ver- 
satility and adaptability of the Beckman Quartz Spectrophotometer to various 
analytical and control problems. It is the Beckman Flame Photometer — a com- 
pact easily-attached unit that simplifies both qualitative and quantitative analyses 
of a large number of chemical elements. Its use of a hot flame is an important 
advantage, for this feature permits excitation of the spectral lines of a larger 
number of elements, including many heavy metals and alkaline earths — whereas 
a “cool flame” instrument excites only those of the alkali metals. 


ther N ow FROM the Beckman development laboratories comes another 


MANY APPLICATIONS 
The Beckman Flame Photometer is a valuable aid to a wide variety 
of analytical problems, including water analyses... metal and ore analyses... 
determination of inorganic traces and impurities in foods, chemicals, biologicals 
and pharmaceuticals, and in organic materials which can be reduced to inorganic 
solutions. 
Only a small sample is required for a complete analysis and full 


advantage is taken of the high resolving power and photometric accuracy of the 
Beckman Spectrophotometer, permitting versatility and sensitivity greater than 
0.01 p.p.m. This accuracy far exceeds that obtained with filter-type or other less 
sensitive instruments...and the hot-flame advantages already outlined further 
increase the wide range versatility and accuracy of the Beckman Flame Photom- 
eter. Write for full details on the many important savings this Beckman develop- 
ment makes possible in movern control applications. Beckman Instruments, 
National Technical Laboratories, South Pasadena 14, California. 











CHEMICAL ENGINEERING ¢ MAY 1948 ¢ 


Another Beckman development ito simplify moderna analytical problems... 


=] The Beckman Flame Photometer jm 


e Quickly attached to Beckman Quartz Spectrophotometer 
day’s control applications. 


The above are only a few of many Beckman 
Flame Photometer features. Write for full details! 


MSTRUMENTS CONTROL MODERN INDUSTRIES 









A few of the many BECKMAN 
Flame Photometer Advantages 


> SIMPLE OPERATION: Samples are atomized and intro- 





duced at a uniform rate into a very hot oxygen and gas flame 
through a specially designed burner. The spectral emission lines 
of the elements ore excited and the Spectrophotometer isolates 
these lines and measures their intensities relative to a blonk or 
stondard. 

> RAPID ANALYSES: Becouse ples are atomized directly 
from external beakers, samples can be analyzed very rapidly. 
A rate of four samples per minute is easily mointained — and 
re-checks against blanks can be quickly made at ony time. 

Pm QUICK, DIRECT READINGS: Results are instantly ond 
directly readable on an accurately-calibrated dial. Ne photo- 
graphic processes or densitometer comparisons ore necessary. 
> MAXIMUM VERSATILITY: Unlike ‘‘cool fiome’’ instry- 
ments which excite the spectral lines of alkali metals only, the 
hot flame of the Beckman Flame Photometer excites those of 
many elements, including heavy metals and alkali earths. This 
advantage, coupled with tle very high resolving power and 
photometric accuracy of the Beckmon Quartz Spectrophotometer, 
permits the occurote analysis of an unusually wide range of 
elements. 

Pm FULL SPECTRAL RANGE: Because of the wide spectro! 
range of the Beckman Quartz Spectrophotometer, the Flame 
Photometer can be used in the ultraviolet, visible and near infra- 
red spectral regions, insuring maximum range and adaptability. 
> ONLY SMALL SAMPLES REQUIRED: Sample consump- 
tion rate is less thon two-tenths cc. per minute...and complete 
analyses con be mode on samples as smoll as 5 cc. 

> HIGH SENSITIVITY: Even very smoll traces of elements 
can be quickly and easily detected with the Beckman Fiome Pho- 
tometer. . . troces os small as ao few ports per billion, depend- 
ing upon the element being determined. 

> UNIFORM ACCURACY: The temperature of the flame 
ond rote of feed of the specimen con be held constant over 
long periods of time, permitting numerous individual meosure- 
ments to be made in succession. High accuracy of the readings 
is not affected by fluctuations in gas of oxygen pressures. 





ee 






















For 
"Straight-Through” Grinding... 


HARDINGE TUBE MILLS 





























Where a finely-ground product is desired in a single 
pass of the mill—without the use of classifying 
equipment—Hardinge long Tube Mills fill the bill 
perfectly. Three types of Tube Mills provide a 
highly flexible line, especially adapted to the 
chemical process industries. They are: 


1. PEBBLE TUBE MILLS—lined with flint, quartzite, 
or porcelain—with grinding pebbles of the same material. 
Used principally in metallurgical wet grinding, chemical 
processing of acid materials, and the dry grinding of 
ceramic materials—wherever metallic contamination must 
be avoided. 


2. BALL TUBE MILLS—metal lined and charged with 
forged steel or cast iron balls—or even boiler punchings. 
They have greater capacity than the Pebble Tube Mills. 


3. COMPARTMENT MILLS—with grates and parti- 
tions between compartments. Each compartment contains 
smaller balls to reduce the product progressively from 
stage to stage. Adapted for coarser feed than the straight 
Tube Mill. 


EE ooo’ 


In certain applications the Hardinge Tube Mill can ohe be 
effectively operated in closed circuit with a classifier. This 
arrangement has been found useful in the cyaniding of gold 
and silver ores (wet grinding) cement finishing (dry grind- 
ing) and other special processes. Write for Bulletin 18-A. 





FOR MORE 

INFORMATION 

See Reader Service 
Coupon on pages 169-170 











insulated with vacuum-impregnated 
silicone and fiber glass insulation 
They are water-cooled and sealed jp 
stainless steel. It is claimed that 
will give five times the output us 
expected from a specified selenium 
unit. They are available in variogs 
current and voltage ratings. 


17. Floor Conveyor 


Born FLexisitiry and portability 
are incorporated in a new power com 
veyor produced by Flexoveyor Mant 
facturing Co., 315 E & C Buildi 
Denver 2, Colo. Designed to handle 
bags and cartons weighing up to 200 
Ib., the unit operates at speeds from 
85 to 200 fpm. Two types are actw 
ally produced, one rigid, in lengths 
from 5 to 20 ft., and one flexible, im 
lengths of 15 ft. up., capable of — 
90 deg. in either direction. Standan 
width is 20 in., and height, 2 ft. 6 im 
Several individual units can be com 
nected together to operate as a single 
unit. A single motor operates such 
a series up to 60 ft. in length. 


= 


18. Tractor Shovel 


AN IMPROVEMENT in its Model HF 


YORK, PENNSYLVANIA — 240 Arch St. . Main Office and Works }-cu. yd. Payloader tractor shovel has 
NEW YORK 17—122 E. 42nd St. - 205 W. Wacker Drive—CHICAGO 6 been announced by the Frank G. 
SAN FRANCISCO 11—24 Colifornie St. - 200 Bay St—TORONTO 1 Hough Co., 2000 Sunnyside Ave. 


Libertyville, Il. The bucket was 
Bl ES] cath Sills 


previously equipped for hydraulic lift 
ing and lowering, but it is now pro 
vided with an added hydraulic com 
trol which dumps and closes the 
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CHEMICAL 


MAKING REETIC. ACID ? 


Here’s where to use 


ALCOA ALUMINUM 
for Process Equipment 


13 years of trouble-free service .. . 
low maintenance cost . .. no dis- 
coloration of product. These are 
reasons why Alcoa Aluminum is 
widely used for plant equipment 
handling glacial acetic acid. 

Sheet and plates of Alcoa’ Alumi- 
num for tanks and shells, Alcoa 
Aluminum Tubing for heat exchang- 
ers, aluminum pipe and fittings pro- 
tect the color and maintain the 
quality of the product. Tank cars and 
drums of Alcoa Aluminum protect 
its quality in transit. 

Most job shops, or your own equip- 
ment shop, will have no problems 
forming, welding, and erecting 
chemical equipment of Alcoa Alumi- 
num. For engineering advice and 
technical data, write to ALUMINUM 
Company OF America, 215] Gulf 
Building, Pittsburgh 19, Pa. Sales 
offices in 54 leading cities. 


ALUM § N U M So, yick 
EARS of SER 
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—A NEW WAY 


i OF HEATING LIQUIDS 
UNDER PRESSURE 


The new Amersil* opaque 
fused quartz electric immer- 
sion heater, with its specially 
designed stuffing box, and high tempera- 
ture acid-resistant resilient head, pro- 
duces new efficiency standards when 
heating liquids under pressure. 














In vessels or tanks limited in size, the heater occupies a 
minimum of space within the liquid or gas area. It provides 
accurate control over a wide temperature range. 


Write today to Dept."’CE” for new bulletin on Amersil heaters. 


*Trade Name Registered 


Ame RSIL COMPANY Ine. 


EN ,ELHARD 


CHESTNUT AVENUE HILLSIDE 5, N. J 


Coarse, Coarser, Coarsest! 


Fine, Finer, Finest... 


Robinson 
Attrition Mills 


Attrition Mills for grinding all types of material. Adjustable for coarse or fine grinds. Hard 
iron grinding plotes. Capacities to your requirements. Robinson Processing Equipment is 
designed by engineers whose reputation is founded upon doing things right. Literature 
available. Inquiries invited. 


ROBINSON MANUFAGTU RING CO. 


Plant: Muncy, 
SALES REPRESENTATIVE 


MERCER-ROBINSON COMPANY, INC. 
—_20 CHURCH ST., NEW YORK 7, N. Y. 





| Corp., 











| bucket by finger-tip-actuated hydraulie 
power. The bucket can be dum 

| gradually or instantaneously, as de 
sired, and can be closed immediately 
| by the same hydraulic cylinder, Ap 
cording to the manufacturer, this jp 
creases speed and ease of operatigg 
and decreases wear and tear on fhe 
machine and the trucks being loadgd 


19. Chemical Feeder 


Auromatic feeding of liquid chem 
icals into systems for the treatment 
of water or other liquids is the fune 
tion of a new feeding device into 
duced by the Liquid Conditioning 
114 East Price St., Linden, 
N. J. As the illustration shows, the 
new Liquon Decantrol is a feeder of 
the type employing a power-lowered 
swing pipe. The feeding rate is deter 
mined by the rate at which the swing 
pipe is lowered and this rate may either 
be uniform or it may be determined 
in proportion to some other flow in the 
system. The feed pipe does not 
quire manual raising after the tank & 
empty, since the same motor which 
lowers the pipe can raise it at greatly 
increased speed by changing the pos- 
tion of the handle of a selector switch. 
A signal lamp is provided to show the 
condition of operation. Changes im 
feeding rate may be made quickly by 
an adjustable micrometer dial on the 
reset timer. 


20. Abrasive-Liquid Nozzle 


For propucinc a hollow cone spraj 
pattern with liquids containing abra 
sive particles in suspension, Spraying 
Systems Co., 4021 W. Lake St., Chr 
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VULCAN service begins with labora- 
tory and pilot plant operation, and after 
technical and economic analysis of data, 
proceeds through process and mechanical 
design to shop fabrication, field erection 
and initial operation. 





Full responsibility for a complete oper- 
ating plant or processing unit rests with | 
the Vulcan organization, insuring an eco- | 
nomical installation backed by extensive 


engineering experience. 


ital 


INITIAL OPERATION | 
ComPLeTE ORGANIZATION SERVICE 


¥ ° distillation 
wican 


THE VULCAN COPPER & SUPPLY CO., CINCINNATI, OHIO 
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maintenance 
costs ...up to 70% 


Reports from plant after plant provide over- 
whelming evidence: Prufcoat saves 50%, 60% — even 70% — on 
painting maintenance. Now, to prove these amazing results are 
possible in your plant, the makers of Prufcoat have developed 


the Protecto-Graph Plan. 


Here's how Protecto-Graph works: 





Prufcoat outlasts ordinary 
paints as much as 10 to 1 


Made from a_ special 
formulation of synthetic 
resins, inert pigments and 
volatile solvents, the Pruf- 
coat film formed after poly- 
merization has virtually a 

zero acid number, saponification number 
and water absorption rate. Thus, applied 
to floors, walls, structural steel, tanks, 
pipes, ducts, machinery and equipment, 
Prufcoat air-dries to a tough, non-oxidiz- 
ing, completely acid, alkali, alcohol, oil, 
water and flame-proof protective coating. 
That's why, in the presence of strong 
acids and caustics, some of America’s 
largest industrial plants report that Pruf- 
coat outlasts ordinary paints as much as 
10 to 1. 











Upon request, Prufcoat Lab- 
oratories will send you a com- 
plete Protecto-Graph plan 
which includes a rotecto- 
Graph Analysis Sheet plus a 
sample typical Protecto-Graph. 
Using your own information, 
fill out and return the Analysis 
Sheet. Prufcoat Engineers will 
then plot a graph showing the 
cost of —_ by your pres- 
ent method compared to the 
cost of doing the same job 
with Prufcoat. You'll be 
amazed to see the savings 
Prufcoat makes possible. So 
don’t delay — get proof — get 
= Prufcoat Protecto-Graph 

lan — clip and mail the cou- 
pon below today. 


Performance- proved 


“Plating department ducts 
that formerly corroded out and 
had to be replaced every few 
months are in good condition 
after three years of service.” 

“Prufcoat on concrete col- 
umns and walls in muriatic acid 
manufacturing room still in 
sound condition after five years 
— formerly repaired and re- 
painted every few months.” 

“Prufcoat on cement floors, 
tanks, pipes, machinery and 
structural steel subject to acids 
and caustics — painting main- 
tenance costs reduced 70%.” 





Gentlemen: 





Seven attractive colors 





that apply like paint —— 
to metal, masonry wood. | 4 14-066 
Saves more « City 


Prufcoat Laboratories, Inc. 
63 Main Street, Cambridge, Mass. 


I want proof that Prufcoat cuts paint- 
ing costs — please send me a Protecto- 
Graph Plan. 








because it protects more 
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cago, IIl., has introduced a new nozzle 
containing a tungsten carbide vortex 
chamber and orifice insert. In one 
application reported, the life of the 
new nozzle was approximately 150 
times longer than that of a standard 
nozzle. The nozzle body and retainer 
cap are of 18-8 stainless. These new 
Whirljet nozzles are available in six 
standard sizes. 


21. Armored Quartz Piping 


To provipe protection and at the 
same time to permit working at pres 
sures above the normal limits for 
fused quartz, Amersil Co., 900 Passaic 
Ave., East Newark, N. J., has devel 
oped a line of armored quartz piping, 
consisting of opaque fused quartz, pro- 
tected and reinforced with an acid- 
resistant, high-temperature laminated 
plastic armoring. The armoring is 
light in weight, resistant to thermal 
shock, and shatterproof. It is avail- 
able in all sizes, together with valves, 
fittings and auxiliary equipment. 





22. Hydraulic Bender 


DesicNatep as Type 1402, a new 
ram type hydraulic bending machine 
of portable construction has been 
announced by Wallace Supplies Mfg. 
Co., 1300 Diversey Parkway, Chicago, 
Ill. The new machine is capable of 
bending extra heavy steel pipe up to 


Send for your FREE Protecto-Graph Plan today. | 2 in. in diameter while special dies 


are available for bending angle iron, 
channels, flat bars and other shapes. 
The machine can bend up to 180 deg. 
in one continuous operation and may 
be used also for forming pipe coils. 


23. Equipment Briefs 


Continvous automatic recording 
of hydrogen sulphide content of gases 
in concentrations between 2 and 500 
ppm. is provided by a new automatic 
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PHILADELPHIA 


Check these 
IMPORTANT 


GEARMoTOR 


Now, after years of design, devel- ADVANTAGES! 


opment and testing, the team of 


Philadelphia Gear Works and Reliance * UNLIMITED ADAPTABILITY — Available jin single, 
— - sals ; ouble and triple reductions to provide a wide 
Electric—a famous gear specialist since range of speeds with motor ratings from 1 to 60 


1892 and a famous motor specialist since 1905—is proud hp. NEMA “D” type flange mounting permits 
. th hi use of any type enclosure in A-c. or D-c. motors. 

to announce this new GearMotoR. From the very start, this COMPACT DESIGN — Design conserves space to 
; ‘ ; ip greatest extent possible without sacrifice o' 
project has been guided by repeated checks of all the es nee nee cee iia ween, a 


sentials regarded by industry as desirable in a gearmotor. plifies the direct application of electric drive to 
individual machines. 


Wherever the use of a gearmotor to reduce operating SALABCED, INTEORATED BYMAMICS —FOR 


speed is practical, there are advantages in this new en ae ang Agawhy Balanced, In- 
. ° . ° ° . tegrat namics. High grade grey iron cast 
Philadelphia-Reliance GearMotoR which are vitally im- frame gives added strength and shock resistance. 
our operations. That is why it will pay you SIMPLIFIED ASSEMBLY — Motor and gear unit, each 

pocuat saad y P = ‘ y P yy self-contained, are readily separated; gears in 


to write today for complete details. multi-reduction units may be inspected without 
uncoupling from driven machine. 


RELIANCE ELECTRIC AND ENGINEERING COMPANY PRECISION-BUILT MOTORS — Reliance Precision: 


c. Motors provide dependable 
power for all models—fit perfectly with gear unit. 
1200 Ivanhoe Road, Sales Offices in QUIET, LONG-LIVED GEARS — Helical gears are 


Cleveland 10, Ohio Principal Cities alloy steel—precision-machined, wear-hardened 
and arranged in simple train for quiet operation 


and long life. 


PHILADELPHIA GEAR WORKS, INCORPORATED POSITIVE LUBRICATION —Splach arstems wich lares 


Erie Ave. and G St., ae ae ~~ bi oil reservoir assures thorough and constant lubri- 

NEW YORK . PITTSBUR GH . cation of all parts of gear unit. Leak-proof hous- 

IN CANADA: WILLIAM AND J. G. GREEY LuMITED. . TORONTO ing. Motor, greased independently, has double- 
shielded ball bearing design. 
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pco Metal is on the job 






That’s why corrosion- and wear-resistant 
Ampco Metal is used for bearings and other 
critical parts in this mash and lauter tub 


Critical parts made of Ampco Metal 
are an assurance of long and trouble- 
free service, low maintenance and re- 
placement costs. Ampco Metal gives 
you many important qualities not found 
in other anti-acid metals: High tensile 
strength; good ductility; less weight; 
hardness to resist squashing, wear, im- 
pact, and fatigue ; good bearing qualities. 
Ampco’s aluminum bronze also re- 

Sists corrosion, ero- 

sion, and cavitation— 

successfully handles 

such liquids as acids, 


Specialists in engineer - 
: finish- 
ij Non-sparking ing of copper-base alloy 
parts and products. 


ing, production, 


safety tools 
Fabricated 
assemblies 


Corrosion- 
resistant pumps 


Castings 








alkaline solutions, sea water, mine wa- 
ters, petroleum sludge, hot brine, and 
food-product liquors. Whatever your 
process problem may be, get in touch 
with us. Our engineers can save you 
time and money by helping you adapt 
Ampco Metal, or assemblies of Ampco 
Metal and alloys, to your requirements. 
Write for complete information. 


Ampco Metal, Inc. 
Department CE-5 © Milwaukee 4, Wis. 


Field offices in principal cities 










Welding 
electrodes 


Sheet, cast- 
extruded-rod 
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| analyzer offered by the Rubicon Co, 
| Ridge Ave. at 35th St., Philadelphia 


32, Pa. The instrument is based on 
a design developed and utilized for 
a period of years by the Du Pont Co, 
rhe principle employed is that of the 
darkening of a white reactive tape 
and the automatic photoelectric com. 
parison of the reflectance of this tape 
with that of a standard. The fre 
quency of the automatically measured 
and recorded tests, of which the in 


| strument is capable, depends on the 


hydrogen sulphide concentration 


24. AN EQUIPMENT  rental-purchase 
plan applying to its new pilot-plant 
rotary vacuum filter has been ap 


| nounced by Filtration Engineers, Inc., 


858 Summer Ave., Newark 4, N. J. 
Part of the rental fee may be applied 
to the purchase price of either the 
pilot plant filter (or a larger filter of 
this company’s manufacture) if the 
renter later decides to purchase. The 
pilot plant filter in question has a 
drum area of approximately 10 sq. 
ft. It is equipped with a string dis- 
charge and a washing mechanism. 






5. A New rough vacuum switch and 


a vacuum valve have been announced 
| by Skaneatales Mfg. Co., 122 Dicker- 


son St., Syracuse 2, N. Y. The switch 
is designed to operate at selected sub- 
atmospheric pressures from 26 in. to 
5 in. of mercury. The valve has no 
mechanical movement of components 
to atmosphere. It is said to use a 
simple, direct-sealing principle, to be 
non-trapping and to have a high area 
valving seat. 


26. Nyon, which is now going into 
an increasing number of industrial 
applications, has been announced as 
the construction material of a bour- 
don tube employed in a new pressure 
gage anounced by Manning, Max 
well & Moore, Inc., Bridgeport 2, 
Conn. The new gage movement is 
said to outwear any other type, even 
under the most severe conditions of 
vibration and pulsation. 


27. Wuere relatively high handling 
speed is necessary with light loads up 


| to 250 Ib., a new 250-Ib. capacity 


Zip-Lift is available from the Harnisch- 


| feger Corp., Milwaukee 14, Wis. The 


hoist has various features not usually 
found in the low-priced field, includ- 
ing push-button control, double brakes 
and genuine wire rope. 


28. DouBLE-CORRUGATED, one-piece 
skid platforms made of aluminum have 
been announced by Union Metal 
Mfg. Co., Canton, Ohio. Light 
weight is claimed, combined with ex- 
ceptional strength. 
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NEW PRODUCTS AND MATERIALS 


Richard Wh. Forlor, ASSiStant EDITOR 





§1. Fire-Extinguisher Fluid 


First used as a fire-extinguisher 
quid by the German military, chloro- 
bromoethane is now being manufac- 
tured by the Michigan Chemical 
Corp., St. Louis, Mich. Given the 
brand name CB, this compound has 
been studied and tested over the past 
three years by its manufacturer. Chlo- 
robromoethane is claimed to be more 
fective against various kinds of fires 
than other common extinguishing 
agents, and is less corrosive than car- 
bon tetrachloride. 

CB has the formula CH.CIBr. It 
has a boiling range of 151-156 deg. F., 
freezing point of —123 deg. F., with 
specific gravity at 68 deg. F. of 1.930, 
and a vapor pressure of 110 mm. Hg 
at 68 deg. F. Since it is a low boiling 
olatile liquid with a low freezing point, 
itcan be used in all types of vaporizing 
liquid extinguishers. Where a pres- 
sured extinguisher is required, the ex- 
tinguisher may be pressuied up readily 
with carbon dioxide or carbon dioxide 
and nitrogen. CB is water white in 
color and has a chloroform-like odor. 

This new fire-extinguishing fluid has 
been tested by the Army Air Forces, 
Navy, and Civil Aeronautics Author- 
ity as well as a number of fire-extin- 
guisher manufacturers, the Under- 
writer's Laboratories, and the Factory 
Mutual Laboratories. Full reports on 
the tests are not available, but indi- 
cations so far are that chlorobromoe- 
thane is superior to the fire-extin- 
guisher grade of carbon tetrachloride. 
lt appears to be more stable in the 
presence of flames than many com- 
pounds used for this purpose. 

From the standpoint of corrosion, 
CB is said to be less corrosive than 
carbon tetrachloride and when it is 
kept dry there is practically no cor- 
tosive action on steel, brass or lead. 
However, it rapidly corrodes alumi- 
tum, magnesium and zinc. Tests 
have shown that this new material 
less toxic than methyl bromide. The 
handling of CB should be carried out 
with the same precautions as with 
other halogenated hydrocarbons such 
% carbon tetrachloride, chloroform 
and trichloroethylene. According to 
the manufacturer, CB is not available 
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to the public, but will be sold only to 
makers of fire protection equipment. 





52. Sponge Rubber 


RecenTLy developed by the Com- 
monwealth Engineering Co., Dayton, 
Ohio, is a new non-flammable low- 
cost sponge rubber. Given the brand 
name of Spon, this material can be 
cast in sheets and in open molds; con- 
tinuously produced at high speed in 
sheet form; or can be delivered 


through a hose where it sponges at the 
INFORMATION 


Ca 
‘G 
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nozzle. It is a tough, resilient ma- 
terial, and gives a cushioning effect 
even in thin sections. It is claimed 
that the new product can be applied 
and vulcanized directly to upholstery 
materials, and to the backs of rugs 
and carpets to provide resiliency as 
well as flame resistance. It may be 
vulcanized to fiberboard and _box- 
board to provide a protective lining 
for cartons used in the shipment of 
various fragile products. 


53. Thermoplastic 


Now manufactured by the United 
States Rubber Co., New York, is a 
new, tough, light weight thermoplas- 
tic material, claimed to have good 
electrical insulating properties and a 
low rate of heat conductivity. It is 
claimed to be non-corrosive and stable 
under changing atmospheric condi- 
tions and to possess high impact 
strength, low water absorption and 
good insulating properties. Some phys- 
ical properties are: Specific gravity at 
20 deg. F., 1.04; softening point in 
deg. F., 160-120; tensile strength in 
psi., 2,000-9,000; elongation in per- 
cent, 25-130. 

Having the brand name of Versalite, 
this new material can be formed into 
irregular and compound shapes as 
large as 5 by 10 ft. It can be calen- 
dared to thicknesses as low as 0.020 
in. and may be made with various 
finishes. Versalite will not chip or 
warp and is resistant to gasolines, oils 
and most commercial cleaners. Sug- 
gested applications include luggage, 
radio cases, and component parts for 
boats, automobiles, etc. 


54. Industrial Inks 


Two complete lines of oe 
industrial inks for machine or manua 
marking have been recently announced 
by Neehi Protective Coatings, Inc., 
340 West Hoffman Ave., Linden- 
hurst, N. Y. The first of these is a 
machine-marking ink for use with 
automatic, semi-automatic and man- 
ual marking devices using rubber or 
steel type. Inks may be fed to the 
type by felt or metal rollers. The 
second line consists of manual mark- 
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LEADER BUILDS 
TANKS — KETTLES — FRACTIONATING COLUMNS 
HEAT EXCHANGERS and SPECIAL EQUIPMENT 
OF 
STEEL—STAINLESS STEEL—NICKEL—MONEL 
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LEADER IRON WORKS. INC. 
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ing inks for use with marking b 
stencil brush or spray gun. They 
can be thinned before applying with 
pen points for fine markings. Both ling 
of inks are available in a wide range of 
color, are fast drying and can be reg, 
lated to suit particular conditions 
the application. They are claimed & 
be waterproof, weather-proof, fade re 
| sisting, oil, solvent, acid and alka 
| resisting, and are made to stand sever 
handling. They can be used on mety 
| wood, paper, rubber, glass, leathe 
plastic, ceramics, and other materi 


55. Packaging Adhesives 


A new shipping case sealing ad 
hesive, for use with automatic cag 
sealing machines has been recen 
made available in commercial quay 

| tities by Paisley Products, Inc., 177) 
| Canalport Ave., Chicago 16, Ill. Dey 
| ignated as Boxseal Glue, this material 
| may be described as a liquid converted 
| starch derived adhesive. It has pm 
| perties that enable the glue to coat, 
thinner, more cohesive film on the 
container board without excessive 
| penetration inte the board fibers. The 
| glue remains on the surface to make 
| positive contact with the container 
| flaps when they are pressed together. 

One property of the glue is that it 

| remains in a fluid condition indeb 
nitely, permitting it to be piped d 
rectly to the machine glue pans 
without danger of solidifying in the 
pipes. It is claimed to not crust or 
foam over and contains no silicate or 
any inorganic fillers. It is said to be 
non-toxic, odorless and free from stain 
ing tendencies. Glue may be diluted 
depending on the porosity of the com 
tainer board in use. It is available im 
55-gal. drums and 5-gal. pails. 





56. Mildew Proofing Agent 


Deve.orep during the war by the 
| National Bureau of Standards, Wash 
ington 25, D. C. is a fungicidal dress 
ing for the treatment of leather goods. 
Important ingredients of this leather 
dressing are 20 precent of a mixture 
of equal parts of neatsfoot oil and 
mineral oil for preserving the flexible 
characteristics of the leather, and 2? 
| percent of paranitrophenol, a —_ 
cidal material for preventing 
growth of mildew. e other com 
ponents are 10 — cyclohexanone, 
used because of its solvent power, and 
68 percent of either perchloroethylene 
| or Stoddard’s solvent. Perchloroeth 
lene is preferable because it is not 
flammable. The compound should be 
applied so that the amount of the 
active ingredient (paranitrophenol) 
not greater than 0.35 percent of the 
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VERSATILE 
PRESERVATIVES 


Heyden Parasepts are fine white 
powders possessing unusually effec- 
tive preservative powers for pro- 
ducts containing glues, mucilages, 
gums, fats, oils, carbohydrates and 
other materials subject to deterior- 
ation caused by fungus formation, 
mold growth, or yeast and bacterial 
action. The Parasepts are also used, 
under certain conditions, to promote 
antiseptic qualities in lotions, creams 
and powders. 


In oil products, the Parasepts can be 
dissolved directly in the oil. In aque- 
ous products, they are dissolved by 
heating or in alcohol. In powders, 
they are mixed dry. The sodium salts 
of the Parasepts are very soluble in 
water and are easily introduced into 
many products without using alcohol 
or heat. 


Detailed technical information on 
how Parasepts apply to your partic- 
ular process or product will be 
mailed promptly on request. 
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PARASEPTS 
AVAILABLE 


Heyden Parasepts are available 
commercially in five purified 
forms: 


METHYL PARASEPT 
(Methylparaben U.S.P. XIII) 


ETHYL PARASEPT 


PROPYL PARASEPT 
(Propylparaben U.S.P. Xill) 


BUTYL PARASEPT 
BENZYL PARASEPT 


Technical grades of the Para- 
septs are also available. 


Heyden Parasepts are shipped 
in 
5-LB. CARTONS 
25-LB. FIBER DRUMS 
100-LB. FIBER DRUMS 


Benzaldehyde ¢ Benzoates © Benzoic Acid 
Benzyl Chloride ¢ Bromides @ Chlorinated 
Aromatics © Medicinal Creosotes 
Formates © Formaldehyde © Formic 
Acid © Glycerophosphates ¢ Medicinal 
Guaiacols © Hexamethylenetetra- 
mineM. D. A. © Paraformaidehyde 
Parahydroxybenzoates © Penicillin 


Pentaerythritols © Salicylates 


Copyrgh 1948 Heyden Chemo! Corporotion 
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ANSUL’S LABORATORY 
APPARATUS FOR 
METHYLATION 
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Advantages of CHs3Cl: 


1—The rate of methylation is high at moderate | one Ib. per sq. in. 
gage) pressure and temperature. (50-100° C.) 


2—More stable than other common methylating agents. 
3—Can be conveniently weighed, metered, etc. 
4—A low-priced chemical available in cylinders and tank cars. 


Recommended for methylation of amines, phenols, alcohols, hydro- 


carbons and others. 


Consult Ansul’s research and technical departments on 
your methylation processes for data of direct benefit to you. 





PHYSICAL 
PROPERTIES 


Chemical formula 
Molecular weight 
Color (gas or liquid) 

Ethereal, non-irritating 
Melting point ~—144° F.( —97.6° C.) 
Boiling point —10.65° F. ( —23.7° C.) 
Critical Temperature... .289.6° F. (143.1° C.) 
Critical pressure 969.2 Ibs. per sq. in. abs. 


Solubility... ... Methyl chloride in water—+} to 
4 volumes methyl chloride vapor in | volume 
of water at ordinary temperatures and atmos 
pheric pressure—methyl chloride in alcohol 
—readily soluble 


Specific gravity of liquid...........+s. 909 


*REG. U. S. PAT. OFF 





Send for Bulletin No. 970, “Methyl 
ation with Methyl Chloride,” and 
for “Liquid Methyl Chloride,” a 
treatise on the properties and general 
handling of Ansul CH;Cl. 








ANSUL ALSO MANUFACTURES 


LIQUID SULFUR DIOXIDE 


ANSI CHEMICAL COMPANY 
INDUSTRIAL CHEMICALS DIVISION, MARINETTE, WIS. 


60 E. 42nd St. New York — 535 Chestnut St. Philadelphia 
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weight of the leather and it should 
not be used for articles that make 
intimate contact with the skin such as 
hat bands or gloves. Its greatest use 
during the war was for treatment of 
shoes used by troops in the South 
Pacific Areas during the war. It js 
now being used for the treatment of 
shoes and other leather items whic 
are placed in storage as well as for 
reconditioning combat boots that have 
become mildewed and stiffened dur 
ing storage. 


57. Anti-Corrosive Coatings 


New anti-corrosive coatings have re- 
cently been announced by Industria 
Metal Protectives, Inc., Dayton 2, 
Ohio. Known as Zincilates, this air-dry 
coating is useful for covering sheets, 
pipes and forms, and is adaptable to 
production line application by dipping, 
spraying, brushing or roller coating 
It has been used on air conditioning 
equipment, bakery equipment, auto- 
motive parts and assemblies, valves, 
pipes, screens and other products. It 
forms a flexible film that will not 
break readily. It may be used as an 
undercoat for enamel, paint, OF WTit- 
kle finishes. 


58. Nylon V-Belt 


Havinc greater strength and lon 
gevity than the conventional V-belt, 
a nylon-reinforced V-belt has been 
developed by the United States Rub 
ber Co., New York. This new belt 
contains nylon cord covered with sym 
thetic rubber compound and is cape 
ble of withstanding the deteriorating 
effects of heat and oil. The belt i 
recommended for power transmission 
on equipment subject to rough usage. 
The price of this new type of belt 
will be about 40 percent above that 
of standard cotton cord construction 


59. Starch 


RECENTLY announced by the Ne 
tional Starch Products, Inc., is the 
development of a new type of starch 
for use in making clear, stable, and 
unusually viscous pastes. Known 4s 
Clear Flo, this new starch swells at 
considerably lower temperatures than 
ordinary starches. It is available 
both high and low viscosity grades 
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In many cases when Baldwin engineers 
took off branch pipe outlets in locations 
which were practically inaccessible, 
they employed WeldOlets* to speed up 
operations and save money. Installa- 
tion time was reduced by 50% to 75%! 


In addition to ease of installation, 
WeldOlets* offer additional advantages 
of assurance against leaks, greater 
safety, greater efficiency, convenience 
of inspection, and handsome appear- 
ance. They can be welded to pipes 
wherever outlets are required, elimi- 
nating costly pipe threading, reducing 


maintenance costs. 


Write TODAY for our WeldOlet folder. 
You may learn that WeldOlet Fittings 
can save YOU money. There is a 
WeldOlet distributor in every princi- 
pal city. 

BONNEY FORGE & TOOL WORKS 


Forged Fittings Division, 344 Green Street 


ALLENTOWN, PENNA. 
MANUFACTURERS OF FAMOUS BONNEY TOOLS 





YOU GET 7 IMPORTANT ADVANTAGES 


WITH WELDOLETS*. . . 
1, Full pipe strength 
2, Ease of installation (no forming, fitting, aligning, 
beveling) 
Ease of inspection [icicles, weld metal and flash 
easily seen—easily removed) 
4. Improved flow conditions 
5, Uniform appearance 
6. Streomlined—light in weight 
Lower finished-job cost 








—— 
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Eliminates costly pipe threading, 
provides full strength at joint and 
full flow. 


WELD LETS 


*TRADE MARK REG. U.S. PAT. OFF. PAT. IN U.S. & FOREIGN COUNTRIES 


FOR WELDED BRANCH PIPE OUTLETS 


When you want Bonney Welding Outlets, ask for WeldOlets » 
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Peer Nichols Herreshoft and Bethlehem Wedge 


on Multiple Hearth Furnaces 


(Tere hel eetteetee f 
= ) Every Process Engineer knows 


——— 
the fundamental truth in the 


I BY ore phrase “Process Control means 
ye Product Control.” 
pannaes Nichols Herreshoff and Beth- 
lehem Wedge Multiple Hearth 
Furnaces are designed to control 
accurately the materials they proc- 
ess. Ore flow and shaft speed may 
be quickly regulated. Air and fuel in 
controlled amounts can be intro- 
duced at any hearth. Exit gases in 
controlled relationship can be with- 
drawn from any hearth. Control 
samples can quickly be obtained at 
access doors at each hearth. All of 
this and more at a higher degree of 
thermal efficiency. 


- Engineering & Research Corp. 
LC, Uj 60 Wall Tower, New York 5, N. Y. 
University Tower Bidg., Montreal, Can. 


THERMAL ENGINEERING SPECIALISTS 





and is easily prepared by adding ho 
water to a suspension of the starch ip 
cold water. Suggested application; 
are as follows: for desensitizing gum 
in lithography, as a paper sizing jp. 
gredient and as a translucent, smooth, 
non-congealing thickener for oy 
creams and lotions. Other uses s 
gested for Clear Flo are as thicken 
binding or dispersing agents in cg 
finishing and sizing, in cleaning com. 
pounds, in water colors and paints 
wall paper and poster — in the 
dispersion of pigments for wet grind. 
ing, and in boiler feedwater to prevent 
scale formation. 


| 60. Insecticide 


Arrer three years of exhaustive 
tests, a new insecticide is now avail 
ble in commercial quantities from the 
U. S. Industrial Chemicals, Inc., @ 
E. 42nd St., New York, N. Y. Known 


as Pyrenone, this new, non-toxic ma 


terial can be used in oil sprays, aero 
sols, emulsions, dusts, or wettable 
powders, and combines quick knock 
down power and high mortality to 
insects. 

The name Pyrenone is used to desig- 
nate a group of insecticide concentrates 
obtained by combining ether piperonyl 
cyclonene or piperonyl butoxide with 
pyrethrum. Both piperony! cyclonone 


| and piperonyl butoxide are synthetic 


organic chemicals which are effective 
as insecticides when used by them- 
selves. However, when used with py- 
rethrins they combine their own kill 
ing power with the fast knock-down 


| power of pyrethrum to make an effec- 


tive combination. 

Pyrenone has been found valuable 
in the control of insects which attack 
stored grain and can be used as a 
— for the interiors of = bins, 
elevators, box cars, holds of ships and 
wherever grain or cereal products maj 
be stored. It is also effective against 
a wide variety of other types of insects, 
that attack plants and animals. Non- 
toxic characteristics make it safe for 
use in the protection of all types of 
food products. 


61. Automobile Specialties 


Two new specialty products for use 


| on automobiles are announced by the 
| E. I. du Pont de Nemours & Co., 
Wilmington 98, Del. The first of 


these is Du Pont tire black, a ready- 


| mixed liquid dressing for use on tires, 
| rubber mats and running boards. Re 


tailed in pint. cans it is ready for use 
without thinning. This tire dressing 
dries quickly after application with a 


| paint brush and gives a durable b! lack 


satin finish. 
The second of these products is 4 
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Uv engineering data 
on METAL GASKETS 


Your files 


a 





». cross-sections and construction details 
included in new Johns-Manville Goetze catalog 


a HANDY reference chart shown 
above is one of many features of the 
new J-M Goetze Gasket catalog which 
make it easier for you to select metal 
gaskets. It gives cross-sections and con- 
struction details of more than 30 basic 
Goetze Gasket designs that are available 
now to meet your requirements. 

Here, too, you will find complete de- 
scriptions of such noteworthy develop- 
ments as the Goetze Bellowseal—the 
gasket with the automatic self-sealing 
expansion joint for high temperature, 
high pressure service . . . the versatile 
Spirotallic with its combination of high 








mechanical strength and resilience .. . 
the Goetze V-Tite, a special solid metal 
gasket for sealing ring type joints .. . as 
well as the many styles of boiler, cylin- 
der head and heat exchanger gaskets in 
the complete Goetze line. 

In fact, there isn’t an important metal 
gasket development which is not cov- 
ered—or a single metal gasket problem 
to which the new J-M Goetze Gasket 
catalog won’t help you find a practical, 
money-saving answer! 

If you buy or use metallic gaskets, you 
will want to have full information about 
these latest Goetze developments at 
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your finger tips. Write, on your company 
letterhead, for your copy of the new 
Goetze Gasket catalog. Address Johns- 
Manville, Box 290, New York 16, N. Y. 


SEND FOR YOUR 
COPY TODAY 


The new Goetze Gasket 
Catalog containing the 
handy gasket reference 
chart shown above has 
48 pages of up-to -the- 
minute gasket infor- 
mation. Write for your 
copy today, 








WHAT LIFE EXPECTANCY 
... for your 
Acid Handling Units : ? 


“Down Time” earns no dividends. 

With chemical processing equipment of Atlas Construction “Down Time” 
is out — along with maintenance costs. 

Proof against — not merely “resistant to” every specified type of in- 
dustrial corrosive, also steam and hot water — and temperatures as high 
as 360° F., Atlas Construction needs no days off for repairs — serves for 
yeors without maintenance cost. 

You'll find Atlas Construction in plants of leading producers of chemicals, 
steel and other commodities involving the use of all kinds of corrosives. 

With Atlas Units, size is not an obstacle. They include tanks (from platers”* 
portables to pickling units 300’ and more in length) also floors, towers, 
stacks, drains, sewers, neutralizing and disposal pits. 

Atlas Service is national — and complete. It includes quickly available 
materials, proven design and, when desired, supervision of installation. 

Our engineers, with exhaustive experience in the chemical industries, 
will study your problem, make recommendations and submit plans and esti- 
mates — all without obligation. Contact nearest branch — and write us at 
Mertztown for Technical Bulletin T5-B. 





Chemical Saturator, lined with Atles acid- Steel Tanks — lined with Atlas Rewbon 
proof brick, joined with Carbo-KOREZ acid (seamless rubber) and brick joined with 
proof cement. Carbo-KOREZ. These tanks handle varying 


concentrations of phosphoric acid of tem- 
perature to 230° F. 


VLA 


PRODUCTS COMPANY OF PENNA. 











MERTZTOWN PENNSYLVANIA 

*ATLANTA 3, Ga., 452 Spring St., N. W. PITTSBURGH 27, Pa., 4921 Plymouth Rd. 
*CHICAGO 1, II!., 333 No. Michigan Ave. PHILADELPHIA, Pa., 355 Fairview Rd. 
*DETROIT 2, Mich., 2970 W. Grand Bivd. Springfield, Pa. 

NEW YORK 16, N. Y., 280 Madison Ave. ST. LOUIS 8, Mo., 4485 Olive St. 

THE ATLAS MINERAL PRODUCTS CO. OF TEXAS, INC. Box 252, Houston 1, Texas 

“BERKELEY 2, Calif., 605 Addison St. OMAHA, Neb., 423 South 38th Ave. 

DALLAS 5, Tex., 3921 Purdue St. *LOS ANGELES 12, Cal., 172 S. Central Ave. 
*DENVER 2, Colo., 1921 Blake St. NEW ORLEANS 12, La., 208 Vincent Bldg. 
*HONOLULU 2, Howaii, U.S.A. *SEATTLE 4, Wash., 1252 First Avenue, S. 


*Stock corried at these points 


IN CANADA: Atlas Products cre manufactured by H. L. BLACHFORD, Limited, 
977 Aqueduct Street, Montreal, P. Q., 86 Bloor St. W., Toronto, Ont. 
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FOR MORE 

INFORMATION 

See Reader Service 
Coupon on pages 169-170 













polishing compound for use with ap 
electric automobile polishing machine, 
Designated as No. 7 power polish, this 
material is sold in 1-gal. cans, and js 
intended for use by dealers and service 
stations. 










62. Rustproof Coatings 






PREVENTION of rust and corrosion 
to metal surfaces can be accomplished 
with a new rustproofing coating made 
by Kano Laboratories, 75 East Wacker 
Drive, Chicago 1, Ill. This rustproof 
ing compound is applied to the metal 
cold by dipping, spraying or brushing, 
and dries in about 15 min. to a clear 
hard dry surface. Tough flexible and 
non-porous when dry, it can be re 
moved readily with any petroleum sol- 
vent, or it may be left as an undercoat 
prior to painting. It is suggested to 
prevent rust on raw metal stocks and 
on finished parts. 














63. Dry-Cleaning Solvents 





Now available in limited quantities 
is a new odorless petroleum solvent 
made by the Socony-Vacuum Oil Co., 
Inc., 26 Broadway, New York 4, N. Y. 
The solvent possesses an almost im- 
preceptible bland odor that is free of 
aromatic, naphthenic and unsaturated 
carbons which normally account for 
odors in such solvents. These com- 
pounds are removed in the refining 
process rather than from subsequent 
additions of chemicals or masking 
agents. 













64. Magnetic Alloy 






A PERMANENT magnet material 
possessing higher external encrgy than 
has been heretofore possible is now 
manufactured by a new sintering proc 
ess developed by the Metallurgical 
Division of General Electric Co. 
Pittsfield, Mass. Known as sintered 
Alnico 5, this new material is claimed 
to be especially adaptable where small, 
powerful magnets with high magneti¢ 
properties are required. It is expected 
to find extensive use in the electronit, 
electrical, instrument and novelty 
fields. Sintered Alnico 5 has unusually 
high tensile properties and can be pre 
duced with smooth surfaces and close 
dimensional tolerances. 




































Cut costs with this new YALE Rod Type 
Immersion Heating Unit. The YALE 
designed single element construction 
gives the same amount of heat in a given 
space as is achieved with the usual 
double heating unit! 


Furthermore, YALE heat is wniform 
heat. YALE made units result in: 


1. Uniform distribution of the re- 
fractory within the sheath for 
uniform insulation. 


. Accurately centralized location of 
the resistor—equidistant from the 
sheath throughout its length—for 
uniform heat transfer. 


Prompt shipment on Rod Type Heat- 
ing Units—first of a complete YALE line 
of electric heaters. 


Please use coupon below to receive 
full information on this and other types 
of YALE Electric Heating Units. 


"y 4 3 


ee ee 


THE YALE & TOWNE MANUFACTURING COMPANY 


YALE Electric HEATING UNIT SALES 
Room 1037, Chrysler Building, New York 17, New York + Murray Hill 9-6700 


Please send catalog with full information on YALE Electric Rod Type Heating Units. 
Our proposed application is described below: 








NAME 





TITLE 


/\a-e 
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Taking the Distance 
Out of Your Steel Problems 


Urgently needed by a Los Angeles engineering com- the seemingly impossible in an incredibly short time oye 
pany, was a large shipment of stainless steel pipe in And that’s the sort of far-reaching service you call lestero 
a special size. A call to the Ryerson plant in Los look for when you contact any Ryerson plant for ant two § 
























Aul 











Angeles disclosed that the required pipe was not in __gtge] requirement ~ a4 
° ° ; : : { 

o Angeles stock, but was on hand in another city. Joseph T. Ryerson & Son, Inc. Plants at: New at a: 
tyerson Los Angeles immediately phoned Ryerson : . a Ter remo 

mn Chi C . Chi , ae eles ' York, Boston, Philadelphia, Detroit, Cincinnati _. 
in 1icago. ou 1icago supply the desperately : : . _— 
agen 6 PPNy mga ey Cleveland, Pittsburgh, Buffalo, Chicago, Milwav§ ing » 

needed pipe? Chicago could—and did! The material . ; ee! 
in kee, St. Louis, Los Angeles. sapon 

was quickly trucked to a Chicago airport, flown to Unsap 
Los Angeles, and delivered at the customer’s plant lestero 
the following morning, less than 24 hours after the PRINCIPAL PRODUCTS a _ 
: om 

order was received. Bars—hot and cold rolled © Mechanical Tubing Tool Steel tilled 
ae :, : iler T Fittings |W : 
That’s how Ryerson—when the steel is available ww hen ym 9 mg betray oe dissoly 
can take the distance out of your steel problems. Structurals sheets, plates, shapes, Babbitt B Ch 

‘ a é Plates— bars, tubing, etc. Metal Working Took | hol, is 
That’s how the twelve closely cooperating plants of inland 4-Way Floor Plate Sheet and Strip Stee! & Machinery, te Bion 
the Ryerson Steel-Service System often accomplish J and es 
if cat 
€ ch 
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CHEMICAL ENGINEERING NEWS 


Richard F. Warren, Assistant EDITOR 






cussed the connections between indus- 
trial and consumer marketing research. 

At the afternoon session, conducted 
aD J. Healy, Jr., Monsanto Chem- 
ical Co., Richard B. Schneider, Arthur 
D. Little, Inc., discussed some of the 
major areas of industrial marketing 
research. Lauren B. Hitchcock, vice 
president of Quaker Oats Co., ex- 
plained the development of an indus- 
trial market for furfural. R. F. Elder, 
vice president of Lever Brothers, talked 
on marketing research as an aid in 
top policy m Bervag 

























More Coke Ovens Planned 
For Chicago Area 






More coke ovens will be produc- 

a ing coal chemicals in 1949. Peoples 
REACTION KETTLES at the American Chemical Paint Co. plant in Ambler, are Gas Light and Coke Co. has awarded 
part of the new unit that produces cholesterol from wool grease. a contract to Koppers Co. to erect 
a battery of 51 byproduct underjet 
coke ovens. They will be located at 


W the Crawford Ave., Chicago plant. 
Cholesterol From ool Grease These ovens will increase present 
. plant capacity by 40 percent. Work 

Produced at Ambler Unit on the new units will be started at 


once and work will be pushed so 
that all ovens will be in operation 
next year. 































AUTOMATICALLY controlled, a new _ glycerol, wool grease was studied for 
American Chemical Paint Co. plant more than five years by the American 


at Ambler, Pa., is turning out cho- Chemical Paint Co. before it devel- 
1 Cal lesterol from wool grease. ‘Twenty- oped the process now in use in the 
rang two skilled workers run the three- new plant. 


story plant designed by Dr. Gustave 
T. Reich of Phildelphia and built : 
News at a cost of $400,000. They first CMRA Meets In Boston As 


a } 
nati move water and dirt that is in the MIT Plays Host 
grease when it comes from wool scour- 


Wau ing mills. Refined grease is then REPRESENTATIVES of 120 American 
saponified and the soap separated off. and Canadian chemical companies 
Unsaponifiable matter gives up cho- met in Boston and Cambridge last 

——§ lesterol after solvent extraction. Inert month at a joint meeting on chemical 

gas around the cholesterol keeps it market research. The meeting was 

ftom decomposing while it is dis- sponsored by the Chemical Market 
tilled, filtered, precipitated, selectively Research Association and Massachu- 
dissolved and finally dried. setts Institute of Technology. Chief 

Cholesterol, a white crystalline alco- speaker of the session was Brig. Gen. 
hol, is the base for synthetic produc- Georges F. Doriot, professor of in- 
tion of the hormones, testosterone dustrial management, Harvard Uni- 

— 2nd estradiol. Spinal cords and brains versity. He spoke at the evening ses- : : 
if cattle have yielded small amounts _ sion held at the Copley Plaza Hotel. Electrochemical Society 
f cholesterol. Up to now wool At the morning session, Prof. Alex flects President 
grease, though known to be a rich  Bavelas, MIT department of econom- 
source of cholesterol, was too complex ics, spoke on psychological aspects of ANNOUNCEMENT of the results of 
imaterial with which to work. Actu- interviewing. Prof. Ross M. Cunning- the recent election of officers was 
illy a wax because it contains no ham and Prof. Gerald B. Tallman dis- made at the annual business meeting 





* = 


James A. Lee 
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TEXAS CITY: One Year After 


THEN pipes and lines were twisted NOW order has replaced chaos at the 
and distorted at Monsanto's plant. same unit one year later. 


RECONSTRUCTION meant long hours of hard work directed from this 
Quonset Hut. A permanent administration building will replace it. 


OPERATIONS were resumed in some manufacturing operations less than a 
year after the blast struck Monsanto Chemical Co.’s Texas City unit. 








of the Electrochemical Society, hel 
in Columbus, O. last month. Jame 
A. Lee, managing editor of Chemic 
Engineering, was elected president 
He succeeds George W. Heise. Ralph 
M. Hunter was made vice president 
Other vice presidents are A. L. Fer. 
guson and C. L. Faust. R. M 
Burns and W. W. Winship wer 
re-elected secretary and treasurer re. 
spectively. 

Highlights of the meeting included 
sessions on corrosion, luminescence 
rare metals, electrothermics, and gen. 
eral electrochemistry. The annul 
banquet was held in the ballroom of 
the Deshler-Wallick Hotel. At that 
time awards were made to Henn 
Leidheiser, Jr., (Young Author’ 
Prize) and Austin E. Hardy (Ture 
Book Prize). 


Shell Is Building Petroleum 
Additives Unit at Martinez 


Now UNDER way at Martinez, 
Calif., is construction work on a new 
plant of Shell Chemical Corp., San 
Francisco, for the manufacture of 
petroleum additives. — emphasis 
will be placed on quality, an impor 
tant factor in the effective functioning 
of additives. Production equipment 
will be made of special materials to 
help guard product quality in all 
stages of manufacture. The additives 
will be used in lubricating oils and 
other petroleum products to increase 
life and performance. Completion is 
scheduled for late this year. 


Northwest May Get Natural 
Gas From Canada 


Natura gas for the fuel-scarce 
Northwest and British Columbia may 
be a reality by 1950. Definite plans 
are being made by Northwest Natural 
Gas Co., New York, to tap the large 
reserves near Calgary, in Alberta, and 
to lay a $78,000,000 line that would 
serve a major segment of the North- 
west. An application has been filed 
with the Federal Power Commission, 
states R. B. Hand, vice president, and 
negotiations with the Canadian gov- 
ernment are progressing. A hnal 
market survey will be conducted by 
Ebasco, Inc., New York. 

The 600 miles of 24-in. pipe would 
start at Kingsgate, B. C., then prob 
ably go to Spokane, Walla Walla, 
Portland and Seattle. Another 150 
miles of 18-in, pipe would go to Van- 
couver, B. C. A number of lateral 
lines are projected; one would serve 
Consolidated Mining & Smelting Co. 
of Canada at Trail, B. C. 


Plans call for four pumping stations 


e MAY 1948 « CHEMICAL ENGINEERING 





eS 
soun 
and 
eT 
zon¢ 
linin 
° P 
Exps 


cons 


















a 
Iph 
i 
. Fer. 

M 
were 
CT re- 


luded 
ence, 
| gen 
nnua 
mM of 

that 
lenny 
hor's 
Imer 


Test your reputation at 1050° F 


These Taylor Forge stainless steel return bends were manufactured recently 
for an extreme high temperature operation in an Eastern power plant. The 
double-long radius, 6-inch return bends are of Stainless Type 347 steel, in 
Schedule 160 wall thickness, and are the first of their kind to be made avail- 
able to the power station field. 

This is not the first time Taylor Forge has been identified with unusual 
“firsts.” These fittings are operating at 1050° F temperature and 1500 pounds 


7" pressure. Naturally, the manufacture of safe fittings for such conditions 











demands and gets complete mastery of forging techniques, which is part of 





our daily job. That is why more features that count are combined only in 


WeldELLS and other Taylor Forge welding fittings. That is why Taylor Forge 
welding fittings, available in a wide range of types, sizes and metals, are so 
universally preferred for the most critical conditions. 






They alone combine 
these features: 







® Seamless — No question about 


es TAYLOR FORGE 

© Tengents— Keep weld away from & PIPE WORKS 

keine a ee General Offices & Works: Chicago 90, Ill. (P. O. Box 485) 
EASTERN PLANT: CARNEGIE, PA. 








* Precision quarter-morked ends __ 





Expedite layout; insure accuracy. A 
ee TT 











































constructive refinement. DISTRICT OFFICES 
* Complete identification—Permanent Mew Yerk: [] Send your latest data on Stainless Steel Welding Fittings and Flanges. 
ld type; saves time; prevents errors. ‘ 
‘i 50 Church Street | () Keep me informed about Carbon Steel Welding Fittings and Forged 
)» ® Wall thickness never less than , i Stee! Flanges. 
4 : at Philadelphia: 
specification minimum — Assures full . 
1, , Broad Street Station Bldg. 
n strength and long service life. Name and Position 
S eteettins Gict tandied anil p Chicago District Sales: 
} es we Oe oe ee 208 S. LaSalle Street | Company and Dept.___ 
] vides the best welding surface; accu- 
f rate bevel and land. Houston: treet Add Poe eer eS 
City National Bank Bidg. . + 
© Full line—The most complete line Les Angeles: City Zone OOF" . 
of welding fittings and forged steel Sub t inal Bid 
flanges in the world—greatest range of Se a: 513-0548 Mail to Taylor Forge & Pipe Works 
$ eypen, weighes; dues. | P. O. Box 485, Chicago 90, Ill. 
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View! TERRISS 3-SPEED 
PORTABLE MIXER 


STIRS * BLENDS 


MIXES « AGITATES 


No more carrying heavy mixer . . . clamping 


to tanks . . . breaking side walls 


The New TERRISS 3-Speed Portable Mixer is an all-cround 
unit that will take care of all your mixing, blending and agitat- 
ing problems. If your tank or vot is below floor level the 
TERRISS 3-Speed Mixer will reach down and do a real job for 
you. If your container sits on the floor, a little adjustment 
and the mixing begins. If your tank or container is high off the 
floor, the TERRISS Mixer will lift up and do the mixing job. 
All parts that touch your product are Stainless Steel. Standard 
belt drive permits propeller speeds of 175 RPM, 325 RPM and 
575 RPM. Other combinations are available with simple 
adjustments. Both propeller shaft and stand are adjustable, 
permitting unlimited settings to fit any job in your plant. 


Send your order today . . . money-back guarantee 


CONSOLIDATED 


SIPHON SUPPLY CO., INC. 


Dept. C, 22-24 Wooster St. 


New York 13, N. Y. 








When it comes to 


TANKS 


COLE 


Write for latest Cole 
catalog—" TANK TALK” 





-D-COLE 


MANUFACTURING CO. 
NEWNAN, GA. 


For almost a century the 
name of “Cole” has meant 
dependable storage tanks for 
liquids, chemicals, and 
gases of all sorts; also ele- 
vated tanks, boilers, pressure 
vessels, stand-pipes, and 
smoke-stacks. Our large 
engineering staff is at your 
service. Write us about your 
problems. We'll send details 
and costs. No obligation. 





designed to keep a pressure of 750 
Maximum daily delivery Capacity 
would be 290,000,000 cu. ft. minp 
mum, 100,000,000 cu. ft. If the 
project materializes, construction wil] 
begin late in 1949 or 1950. Com 
pletion would require about a year, 
Contracts being negotiated with Ab 
berta producers would require gas 
reserves to be maintained at 150 per 
cent of the applicant's requirements 
for a period of 25 years. Natural gas 
now unavailable in the Northwest, 
would mean much to the region's in 
dustrial and fuel economy. 


Tulsa Gets Grants for New 
Petroleum Building 


Work on the University of Tulsa’s 
Petroleum Science Building at Tulsa, 
Okla., has been facilitated by large 
gifts from Carter Oil Co. and Stani- 
lind Oil & Gas Co., which have 
contributed $100,000 and $125,000 
respectively. Construction of the 





CONVENTION 
CALENDAR 


Manufacturing Chemists Association, an 
> 
nual meeting, Skytop, Pa., June 3. 


American Coke and Chemicals Institute, 
Greenbrier Hotel, annual mecting, 
White Sulphur Springs, June 7-9. 


Chemical Market Research Association, 
annual meeting, New York, June 11. 


American Leather Chemists Association, 
Mt. Washington Hotel, Bretton Woods, 
N. H., annual meeting, June 16-18. 


National Fertilizer Association, annual 
meeting, White Sulphur Springs, June 
21-23. 


American Society for Testing Materials, 
SIst annual meeting, Book-Cadillac 
Hotel, Detroit, June 21-25. 


Western Packaging Exposition, San Fran- 
cisco Civic Auditorium, San Francisco, 


August 10-13. 


American Chemical Society, 114th na- 
tional meeting, Washington, August 
30-September 3. 


American Association for the Advance- 
ment of Science, centennial meeting, 
Washington, September 13-17. 


American Institute of Chemical Engi 
neers, regional meeting, French Lick 
Springs, September 15-17. 


Third Instrument Conference and Ex 
hibit, Convention Hall, Philadelphia, 
September 13-17. 


National Plastics Exposition, Grand Cen- 
tral Palace, New York, September 27- 
October 1. 
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IS IN OPERATION 


*Fluid een the cng we includes all types of 
pene ey Traps, y Reaeiabien Aunt. 
Na sceees ial eater topie of aaaatth Gaiiimneet. 


Sediment Damage Diwali is the effect of uncontrolled sediment! 
Uncontrolled sediment travels in fluids and remains in the piping 
SE Ce ee eee ee 
ally and inevitably causing Downtime. Sediment Damage is occurring 
right now—even while you read this message. Its effects are unpre- 
dictable! Make-shift methods and practices neither control sediment 
nor prevent Sediment Damage. The results of a thorough study of 
this troublesome and costly burden on production are presented in a 
24-page booklet especially prepared for top management and plant 
operating executives. Take the first step in obtaining engineered 
control of sediment and overcoming Downtime! Write for your copy 
today on business letterhead. 


J. A. ZURN MFG. CO. 
Pittsburgh Avenue, Erie, Pa., U.S.A. 


Please send me copy of booklet “SEDIMENT DAMAGE MAKES DOWN- 
TIME INEVITABLE” 


Position . 


Duplex Disc Type 
Strainer 


A. LURN mee. CO. + Industrial Division + Erie, Pa., U:S:A. 





SPRAY 
TROUBLE? 


Consult 
MONARCH 


Fig. 631 


Are all of your processes 
using Spray Nozzles as effi- 
cient as you think they could 
be? Do the Sprays distribute 
the liquid evenly? Break it 
up into as fine particles as 
you would like? Resist the 
corrosion or wear conditions 
satisfactorily? 


Send Monarch an outline of 
any spray problem—if your 
liquid can be sprayed with 
direct pressure at all—Mon- 
arch can furnish the nozzles. 


NOZZLES FOR: 


ACID CHAMBERS 
AIR WASHING 


CHEMICAL PROCESS- 
ING 


COOLING PONDS 
DESUPERHEATING 
GAS SCRUBBING 
HUMIDIFYING 
OIL BURNERS 
SPRAY DRYING 


Do you have our Catalogs 
6A and 6C? 


MONARCH MFG. WORKS, INC. 


2513 E. ONTARIO ST. 
PHILADELPHIA 34, PA. 


facing. 


Tulsa’s petroleum science building will be next to this engineering unit. 


$750,000 building will begin some 
time this year. 

Both doners, in announcing their 
gifts, stressed the benefits received by 
themselves and the petroleum indus- 
try generally through the technologi- 
cal training of students at the univer- 
sity. Both companies have been 
active for a number of years in the 
Midcontinent region and have their 
general offices in Tulsa. 

The Petroleum Science Building 
will be erected west of Phillips Engi- 
neering Building, and will be a three- 
story concrete structure with cut stone 
The building will house the 


fundamental sciences taught in the 
College of Petroleum Sciences and 
Engineering. A portion of the floor 
space will be devoted to research lab 
oratory equipment. 


Chemical Engineers Hold 
Cleveland Meeting 


CLEVELAND was the site of the re 
cent regional meeting of the Amer: 
can Institute of Chemical Engineers. 
There were 28 papers presented at 
the technical sessions. Among the 
symposiums were those on chemical 
engineering in the synthetic rubber 





BUILT TO TAKE 
PUNISHMENT 


IN 
+ INTERSTATE 
TRANSPORTATION 


HERCULES 
Aero 


(RUBBER CUSHIONED) 


CARBOY BOXES 


Specifications: 
SIZE 12%4"x12%4"x17%" UD.) 


WEIGHT Approx. 23 tbs. without bottle. 


CARBOY 5 gals. or 42 pts. 


Available with hinged top in 1, 2, 3 gal. sizes. 
Other Corboys ovailable in 61, and 13 gol. sizes, 


COMPLIES WITH 
CLASSIFICATION a A 


HERCULES CORK-CUSHIONED CARBOY BOXES NOW AVAILABLE! 


NATIONAL BOX & LUMBER COMPANY 3 


HOME OF HERCULES CARBOY BOXES #® NEWARK 5_N. J EP 
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Your Tubing Jobs 


...bring them all to B&W 





Finding the right pressure tubing— rs 


The RIGHT TUBE Seamless or Welded—for any refinery 


nd SEAMLESS application is a simple problem when 


ab- \ or WELDED your “pee me put up to B&W. 
The variety of tubing made by B&W 


embraces the widest range of analyses 


Stainless Steel Tubes available from one source. 





Intermediate Chrome So no matter what kind you need— 
TS. XN Moly Tubes from plain carbon to high alloy tubes | | 
he Nickel Steel Tubes including a full range of ferritic and ’ 
» Cotinn til tlle austenitic stainless steel grades— 
— B&W makes it... for any 
Special Alloy Tubes combination of operating conditions 
from the ordinary to the severest with 


Hot Finished Tubes 
respect to corrosion, oxidation, 


Cold Drawn Tubes 


creep strength, high or low temperatures ' 
... for any application in chemical and 





other processing plants . . . for vital 


parts of processing equipment. 


oy Ask for full information on all or 
any type of B&W Tubes. 
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Ventilate Tanks Laterally to 


REMOVE FUMES 
WITH LESS HEAT LOSS 


Advantages of 
Lateral Ventilation 


CONSERVES HEAT 
by pulling in and exhausting 
unheated air 


2] PERMITS CLEAR WORK 
SPACE 


and better light over tank— 
no hoods 


ELIMINATES FUMES 
from workmen's breathing 
tone 


. ; . — , PROTECTS EQUIPMENT 
Send now for this FREE, comprehensive reduces maintenance costs 


treatise. Contains selection, performance 

and application data for Bifurcator fans in lateral ventilation of tanks 
for standard 2-sided tank exhaust, rear manifold exhaust and jet “push- 
pull” systems. 36 pages. 10 charts provide graphic solutions for duct 
design and equipment selection. 


DE BOTHEZAT BIFURCATORS 


YeBothezat Fans Division, 
American Machine and Metals, Inc. 
Dept. C, East Moline, Illinois. 


Please send me, without obligation, your new book, “Lateral Ventilation of 


Tanks,” 
Firm Name 


Address 











| revenue from lease or sale for 














program, industrial waste, and ggg 
tars developments. 

Plant trips included inspections 9 
rayon manufacture, aeronautical x. 
search, steel production, ceramie 
plants, alkali units, and ore handling. 


St. Joe Paper Plans New 
Plant in Houston 


Sr. Joe Paper Co. plans to builj 
a $1.5 million paper container manp. 
facturing plant at Houston, Tex., on 
a 38-acre site purchased in April. The 
plant will have about 150,000 sq. ft 
of floor space and will be designed ty 


| convert 3,000 tons per month of liner 
| board into containers. Plans for the 


— were being drawn last month 
aper will be supplied by the com 
pany’s mill in Florida. 


Nevada Plans Large Chemical 
Center at Henderson 


Stace is being set for things to 
happen at Henderson, and it appears 
that they will be chemical. Title to 
the $140,000,000 former BMI mag. 


| nesium facilities and townsite has 


passed to the State of Nevada and is 
vested in the Colorado River Com- 
mission. More and cheaper power 
will be made available by 1951. Ne- 


| gotiations on favorable freight rates 
| are progressing. Interest by chemical 


firms in the project is definitely on 
the up-swing. 
Operation of power transmission, 


| sewage and water facilities for the 
| BMI plant and the town of Henderson 
| was taken over by Nevada on April 1, 


1948. A letter of intent signed about 
the middle of March transferred the 
entire project to the state. Final 
contract has now been signed and ap- 
proved by the State Board of Control 
Chief provisions of this contract are: 
(1) Title to the plant is vested in 
the Colorado River Commission on 
payment of one dollar plus the net 


70) 


years or until $24,000,000 is paid. 


| (2) If revenues are insufficient to 


maintain the plant, the state may 
supply the funds or turn the project 
back to WAA after a 3-month writ- 
ten notice. (3) If WAA receives a 
bona fide offer from private industry 
to buy the entire plant before Nevada 
passes legislation permitting the Colo- 
rado River Commission to sell, the 
state will reconvey to WAA or to the 
purchaser. (4) Within three years, 
an arbitration, committee will fix the 
final selling price, which will not 
exceed $24,000,000. (5) Sale is sub- 
ject to any outstanding provisions of 
the National Security clause at the 
time of final transfer. (6) A main 
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CELANESE 
METHYLAL 
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LOW COST. Celanese Methylal is competitive with other low cost 
organics including acetone, methanol, isopropanol, and other commonly 
used materials. 

VERSATILE. Extractant. Superior to diethyl ether in a number of re- 
spects, methylal combines better solvent properties, negligible peroxide 
buildup, ease of recovery, low toxicity, and high stability at neutral or 
alkaline pH to insure its use as an extractant. 


Reaction Medium. The broad solubility characteristics of methylal 
have created wide interest in its application as a reaction medium. 
These favorable characteristics are so diverse as to include heavy metal 
salts, caustic, and acetylene among the many compounds within its solu- 
bility range. 

Resin Solvent. Combining excellent solvency for cellulose nitrate, 
ethyl cellulose and other natural and synthetic resins, with a fast evapo- 
ration rate, methylal possesses tailor-made qualities for specific solvent 
applications. 

Chemical Intermediate. Methylal reacts with various amino-, hy- 
droxy-, and similar active groups to form a controlled, anhydrous source 
of formaldehyde and methanol. 

Specialty Fuel. Used alone or as an octane-booster for aviation 
gasoline, methylal is currently proving its superiority over methanol, 
diethyl ether, benzene, and other high-powered fuels and fuel additives 
in the field of specialty fuels. 

COMMERCIALLY AVAILABLE. Methylal is produced in tank car quan- 
tities by Celanese, through the oxidation of abundant natural gases at 
its Chemcel plant, Bishop, Texas. 

For further information on properties and uses, including working 
samples, write to 


CELANESE CORPORATION OF AMERICA 
Chemical Division, 180 Madison Avenue, 


New York 16, N.Y. 


ALCOHOLS * ALDEHYDES + GLYCOLS * KETONES + ORGANIC ACIDS + SOLVENTS + PLASTICIZERS * INTERMEDIATES 
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A NEW TYPE 


GLYCOL 


2-METHYL-1, 3-PENTANEDIOL 


combining solvent, lubricating 
and penetrating properties. 


Containing one primary and one secon- 
dary hydroxy! group, Celanese* Methyl 
Pentanedio! is miscible with mos? com- 
mon organic solvents and is completely 

characteristics, 


cosity and hyg 
boiling point (215°), give to this com- 
pound a combination of properties not 
found in any glycol now in use. 

Call on Celanese for technical assist- 
ance and information regarding the ap- 
eanialinasie se op 








*Reg. U. S. Pat. Off. 
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TAYLOR-WHARTON 
Seamless 


HIGH PRESSURE 
GAS CYLINDERS 





Works have forced an expansion 





Three new 59-oven batteries of coke ovens at National Tube Co.’s Lorain 
of byproduct 


facilities at this plant. 








tenance fund of $300,000 will be set 
up by reserving $75,000 annually from 
payments to WAA; this agency must 
approve payments from the fund. 
(7) The Bureau of Reclamation may 


transmission system. (8) After long. 
term power is assured for the plant 
occupants, the state will offer the 
entire facilities for sale. (9) WAA 
will transfer to Nevada its rights to 


negotiate to acquire the entire power the use of generator G-7 at Hoover 





RATINGS THAT ASSURE 
TABER PUMP PERFORMANCE 


Prompt service on your needs for 


CHLORINE, OXYGEN, HYDROGEN, 
CARBON DIOXIDE, NITROUS OXIDE, 
NITROGEN, ETC. 

In the processing industries, Taber ‘‘general use” Centrifugal 


Pumps prove superior to trade pumps. 

Features which indicate their extreme flexibility and de- 
pendability, are a variety of impeller combinations for given- oe 
size casings; casings of various sizes for given-size yokes; 
over-size ball bearings; extra size shafts; extra deep stuffing 
boxes—all assembled and conservatively rated for the final 
requirements of your job. 


wnirt on vour rreenapvon asee OPEGIAL BULLETIN CL-339 


Diameters up to 13” 


® All Taylor-Wharton cylinders 
are made by the reliable “billet” 
process to the highest standards 
of manufacturing, testing and in- 
specting. Bottoms are integral 
(not spun), wall thicknesses are 
carefully controlled for uniformity. 
Complete, modern facilities to 
meet all your needs as to quantity, 
, types and sizes. Let us quote on 


your requirements, 
TAYLOR-WHARTON 
IRON & STEEL COMPANY 


Cylinder Sales Office 
110 €. 42 St.. New York !7, N.Y 


perat 
brazi 
Grea: 

Th 
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rate. 


work 


all be 

















oy G60, 3 
TABER oo ee ‘ +? ture 


PUMP COMPANY 


Founded 1742 

Ste 
man! 
your 


ESTABUSHED 1859 


294 ELM STREET 
BUFFALO 3, N, Y. 





HIGH BRIDGE. N. J. & EASTON, PA 
New 


cT 


e MAY 1948 «© CHEMICAL ENGINEERING 

























...ptoves tops tor this i: 


A sizzling 300°F. to a chilly 45°F.—that’s the tem- either by grease gun or through central lubricating 
perature range of the various conveyor bearings on the systems. Ask for the services of the Standard Oil 
brazing oven and cooler illustrated above. Yet Stanobar Lubrication Engineer in your midwest locality. Write 
Grease is used on all 350 bearings in the unit. Standard Oil Company (Indiana), 910 South Michigan 


= : :' ' Avenue, Chicago 80, Lilinois. 
his grease has a high melting point, so that on the 


hot bearings it resists thinning out and does not sepa- 
rate. At the same time Stanobar maintains a smooth, 


workable consistency on the cool bearings. As a result, 
all bearings are protected against wear, dirt and mois- "4 
ture at all times. 


Stanobar Grease can reduce lubricating cost on the GREASE 
many anti-friction bearings in motors and machines in 


your plant. Two grades are available, for application 





STANDARD OIL COMPANY (INDIANA) 





dam after expiration of the presey 
Wad S Transite Pressure Pi e agreement allowing Southern Cj 
9 fornia Edison to use this generator, 
d lj ' Under the Colorado River Pag 
Nevada is entitled to 18 percent ¢ 
reauces water Ine COSTS the entire Hoover dam outpal of 
yal Nevada's present generaty 
vas a capacity of only 82,500 ky 
this is considerably less than its alloy. 
ance. The state can get more powe 
by installing a second generator @ 
by blending Davis dam power with 
that from Hoover. According to one 
report, there is an excellent chang 
that the state will get 60,000 ky 
from Davis. Governor Pittman ang 
other Nevada officials have alr 
acted to insure.ample low-cost electne 
energy to the project by mid-195}. 


1. Installation John V. Mueller of the Colorado 
} River Commission, Reno, has bee 











| appointed general manager of the 
QUICKLY ASSEMBLED: Transice’s Sim- project. 


plex Coupling means fast assembly. 
Perfect joints are quickly, easily made The 38 lessees now in the plant 


even by inexperienced crews—and occupy about 20 percent of the avail- 
each joint can be checked for proper \ able space, according to Muelle, 
esembly as the pipe is laid. Largest are Stauffer Chemical Co, 
Western Electrochemical Co., Am 

ecco Chemicals, Inc., and U. S. Vane 

dium Corp. (see Chem. Eng., Dee 

1947, pp. 132-135). At least three 

EASILY HANDLED: From DEFLECTIONS: Deflec- major chemical firms are showi 


unloading to final in- tions up to 5 degrees at oe a ars 
stallation inthetrench, each joint are possible considerable interest in the plant. I 
Transite's light weight in Transite water lines. 4 | IS becoming evident that Nevada in 


means easy handling. Flexible Simplex Cou- tends to encourage development of 

ae = can oe hee plings — — the facilities into a major and inte 
, ‘ - oun ‘urves a : . 

ee grated chemical manufacturing center. 


cal equipment. And, obstructions without 
more footage can be special fittings. Among other assets of the are 


carried per truckload. are: plenty of cheap water, power 
that will be more abundant and 

: cheaper by 1951, low-cost chlorine, 
y & Operation favorable tax structure, such chemi 
MAXIMUM FLOW—LOWER PUMPING COSTS: cals as caustic soda, hydrogen and 
The smooth interior of Transite Pressure muriatic acid, proximity to such raw 
Pipe assures minimum friction loss, maxi- materials as salt, soda ash, potash, 


mum flow. And because Transite is made of Weegee Ji and. dal 
asbestos and cement, it cannot tuberculate lgn-grade imestone, silica sand, dol 


and lose its high flow capacity. Pumping mite, gypsum, salt cake and coal, 
costs, as a result, stay low. proximity to the industrial and agt 
cultural markets of southern Cal 


3. Maintenance fornia and the Southwest. Freight 


: rates with Union Pacific are expected 
tj De to be adjusted more favorably. 

RESISTS CORROSION : WITHSTANDS VIBRA- : : 

Installations in cin- TION: A Transite line 


der fills, sale marshes, is protected by Sim- r Shell to Cancel CIO Contract 
etc., prove Transite’s plex Couplings... At Emeryville Laboratories 


high corrosion resist- each a flexible “link” 


ance. Furthermore, that helps the line ab- x & ats , “ 
Transite Pipe cannot sorb stresses and vi- INTENTIONS of cancelling its COM 


rust cannot cause bration—safeguards : = tract with the United Office & Pro 
“red water against costly leakage. ; | fessional Workers of America, CIO, 
Local 225, effective June 4, 1948, 
have been announced by Shell 
Development Co., San  Franciseo. 
Workers affected are employed at the 
company’s Emeryville, Calif., labore 
tories. Failure of the union’s local 
and international officers to file nom 




















For additional facts about Transite Pressure Pipe, including en- 
gineering data, write Johns-Manville, Box 290, New York 16, N.Y. 


Johns-Manville 


| 
| 
| communist affidavits was given 4 
TRAN SITE PR ES « UJ RE Pl PE cause for the action by T. W. Evans, 
laboratory manager. 
It was stated, however, that i 


non-communist affidavits are filed be 


for Water Supply Lines for Fire Lines for Process Lines 
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Py roflex Lacquer 


~ 













How to Prevent ‘Skin Trouble’ 


(on Tanks and Metal-Work) 


Frequent costly maintenance, and even failures, can 
result where metal exteriors are not adequately protected 
from corrosive fumes. A tank’s lining may be 100% 
corrosion-proof while its shell is afflicted with corrosive 
‘skin trouble’! Pyroflex Lacquer protects your tanks and 
metal-work with a tough surface coating that will with- 


stand severe corrosive conditions. 


Although it can be applied by brush or spray gun it 
is not an ordinary paint. Pyroflex Lacquer is an improved 
formulation of inert synthetic resins. It is impervious to 
acid, alkalies, oils, grease, alcohols, water and a variety 


of other corrosive agents. 


Pyroflex Lacquer may be applied to metal, concrete, 
wood or previously painted surfaces, no primer coat is 
required. It is available in colors: gray, clear, red, yellow, 
green, black, aluminum and white, and is shipped in one-, 


five- and fifty-gallon containers. 


aurice A. Knight 


105 Kelly Ave., Akron 6, Ohio 
Acid and Alkali-proof Chemical Equipment 
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fore June 4, the company wil! with. 
draw cancellation notice. Similar g. 
tion has been taken by Shell Oil Co. 
Inc., in its contract with Local 2% 
of the same union, which represent, 
a group of employees at its Martine, 
Calif., refinery. 


Firm Plans to Make Plywood 
From California Redwoods 


CoMMERCIAL production of ted. 
wood plywood will start early next 
year at a mill now under construction 
by M & M Wood Working Co, 
at Eureka, Calif. The $1,500,000 
plant will be the first large unit of it 
kind to use redwood, states Thoma; 
Malarkey, vice president and gener] 
manager. Extensive experiments have 
proved the soundness of the idea, he 
added. Annual capacity will be more 
than 54,000,000 sq. ft. of softwood 
plywood. The plant will be on prop 
erty leased from Hammond Lumber 
Co. 

M & M is already one of the major 
producers of —— fir plywood and 
is the country’s largest manufacture 
of fir stock doors. Plants are operated 
at Longview Wash., Albany, Ore., and 
Portland. The firm produces phenolic 
resins and other adhesives at Port- 
land for use in its own mills. Its 
Albany unit has the only high-fte- 
quency electrostatic gluing installa 
tion in the Northwest softwood ply 
wood industry. M & M net sale 
have increased 500 percent in value 
since 1939, 


Magnolia Refinery Will 
Start Operations Soon 


Macnouia Perroteum Co., will 
put into operation this year at if 
refinery at Beaumont, Tex., the first 
of a group of new pilot plants which 
will assist in carrying forward the 
company’s postwar modernization and 
expansion program. The units will 
be housed in a process control build 
ing that is already under construction 

Among the pilot plants to be oper 
ated in this building is a plant similar 
to the Thermofor catalytic cracking 
unit in the refinery. Also to be com 
structed are pilot plants for single 
solvent refining and for refining by 
the Duo-Sol process, which Magnolia 
uses on a commercial scale. Miscella 
neous fractionating equipment will be 
among the facilities planned for the 
extensive pilot plant program. 

V. A. Kalichevsky, consulting chem 
ical engineer at the Beaumont refinery, 
will have general supervision of the 
work. which will cover on a s 
scale most of the company’s refining 
processes and make possible an && 





































Character Reference famw/ for Electrical Equipment 


© pump—for gasoline or other volatile fluids—can deliver finer service than is built into its 
Ni motor. This explains the assurance that the Leland name plate brings. Seeing it, you know that 
the equipment manufacturer has gone the limit in providing long, safe, trouble-free life for his product. 
Leland has produced more gasoline dispensing pump motors than all other motor manufacturers com- 
bined—yet since Leland produced the first one with Underwriters’ listing only 3/10 of 1% of this great 
number have ever required factory service! This dependability characterizes Leland motors of all types. 


Look for Leland Motors always— for a guide to good equipment. 


Se Yi? ei heb jie], bit telel mm. lelie) s. 


FOR USE IN ATMOSPHERES TYPES: Single Phase (Repulsion 
containing gasoline, common start, Induction-run and Re- 
petroleum, ethyl and methyl pulsion Induction); Polyphase; 
alcohol, acetone, and lacquer Direct Current. 


solvent vapors. (Underwriters’ 
Listing—Class 1, Group D) SIZES: 14 to 5 HP. 


THE LELAND ELECTRIC COMPANY, DAYTON 1, OHIO 
ond LELAND ELECTRIC CANADA, Ltd., GUELPH, ONTARIO 


Representatives in all principal cities 


Leland Type RA (Repulsion Start, induction Run) Continvous Duty Explosion-Proof Motor. 




















tensive investigation of operating vari. 
ables and raw materials. 

The process control building wij 
ey be completed early this fall. 

e central section of the brick strye. 
| ture will be three stories high in order 
| to accommodate the towers of some 
of the equipment. In addition to 
housing the pilot plants the building 
will have sections devoted to Con. 
trol laboratories, light oil treating lab. 
oratories and analytical distillation, 
testing and filtering devices. In rooms 
given to wax control studies, temper. 
tures can be maintained at any point 
between 80 deg. F. and —20 deg. F. 
A “hot room” where temperatures 
to 180 deg. F. can be produced wi 
be constructed. 

Magnolia officials, commenting on 
the purposes to which the new build- 




























When you examine theFunique 
sign of an EPPENBACH COLLOID 
ILL, it is easy to understand why 
finer diffusion is obtained with this 
machine. Liquid is broken up into mi- 
nute globules by high velocity impact 
. rotor and stator teeth shear the 












material mechanically . . . then it is ing will be devoted, point out seven 
—a sheared to the required main objectives: (1) Establishment of 





optimum processing conditions to f 
cure maximum refining yields, ( 

investigation of possible socal 
changes to bring about production 
economies, (3) development of proc- 
essing methods for new crudes, (4) 
determination of the most economical 
sequence of refinery operations, (5) 
determination of the types and char- 
acteristics of products that can be 
made from present crude supplies, 
(6) evaluation of processes that could 
——————— | be applied to the Beaumont refinery, 
(7) instruction of process engineers 
and others dealing with refinery opera- 
tion. 





If you are interested in obtaining bet- 
ter results in grinding, emulsifying and 
homogenizing, write for com- 
Exialog No. 401. No cbigntion 




















Phillips May Erect Houston 
Ammonium Sulphate Plant 


Orriciats of Phillips Petroleum 
Co. are considering building an am- 
monium sulphate = Be near Houston. 
Final decision, said company spokes- 
men last month, depends largely on 

| the outcome of the company’s bid 
for a lease on the Cactus Ordnance 
Works at Etter Tex., where Emer- 
gency Export Corp. was manufactur- 
ing ammonia prior to the recent fire. 
The company ownes a tract of several 
hundred acres on the Houston oo 
Channel. A number of Phillips o 
cials passed through Houston in April 
in the course of an inspection tour 
of the company’s Texas plants. 


















VALVES ARE THE ENGINEER’S 
PREFERRED CHOICE FOR TROUBLE -FRE 
SERVICE, MINIMUM MAINTENANCE COSTS: 


LOOK AT THE ECONOMY HERE! 


Eliminate the usual additional 
union and nipple on either out- 
let or inlet end of the line! 


Double Extra Heavy 
Hot Forged Steel 
SWING CHECK VALVES 








































































ope ate ape, eqpeslety afigtes Cov Sih tongues Research Committee 
nae extreme high pressure service. corrosive and acid conditions 
§00-Ibs. Working Steam Pressure Designed for perfect freedom of movement, with 100% Named by Truman 
1500-Ibs. Oil, Water or Gas opening Stamless steel flapper and assembly forged steel 
Tested to 4000-Ibs. NSHP integral seat | One more step toward coordination 
' write for your copy of Bulletin 10-A ] of the scientific research in various 
: | HOT FORGED STAINLESS | government departments was taken 
CATAWISSA VALVE & FITTINGS CO ‘ae of ae letaneettnd Ge 
. | of the long-promised Interdepartmen- 














100 Mill St. + CATAWISSA, PA. UNIONS _} tal Committee on Research and De- 
| velopment. This group is to be headed 
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THE NEW BAKER PERKINS TER MEER CENTRIFUGAL | 
FOR PILOT PLANT AND LOW PRODUCTION | 


Completely Automatic, Small Capacity, 
. Continuous Running | 


The new Baker Perkins H-18 ter Meer Centrifugal enables you to 


P Se ao islet riudeine sate ae {| 
' mental work or limited production. The bi et has a capacity of 1 
eet Seen be opermed Ce ae pn ae 


he pi . nendncy, being De > 
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BAKER PERKINS INC., CHEMICAL MACHINERY DiV., 
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MIKRO-PULVERIZER 
for granular or fine grinds 





The above equation has a dollars-and-cents bearing 
on your production problems. It means that MIKRO- 
PULVERIZERS, plus MIKRO-ATOMIZERS equal Process- 


ing Efficiency. 


But the equation involves more than a series of custom- 
built machines. It is the basis of the MIKRO-Plan for 
Processing Efficiency perfected through thousands upon 
thousands of laboratory tests minutely checked against 
field performance records in the past 25 years. The 
MIKRO-plan has enabled many manufacturers, large and 
small, to improve quality, increase quantity, decrease 
power consumption (in some instances as much as 75%) 
and to eliminate such cost and time-consuming items as 
screening and classifying, duct work, etc. 


The scope of the MIKRO-plan is almost as broad as Indus- 
try itself . . . embracing both wet and dry milling. But 
the proof of its plus efficiency lies in its conspicuous 
success in handling products requiring ultra-fineness and 
perfect dispersion of particles. 


It will cost you nothing to find out what the MIKRO-plan 
can do for you. Our research engineers, after preliminary 
tests, will tell you frankly if it applies in 
your case. Just write for your copy of our 
Confidential Test Grinding Data Sheet. 








PULVERIZING MACHINERY COMPANY 


55 CHATHAM ROAD «+ SUMMIT, N. J. 


MIKRO=naee Ze 
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by Dr. Alexander Wetmore, secr 

of the Smithsonian Institution. Vig. 
chairman is Dr. Thomas B. Nokg 
assistant director of the U.S. Gm 
logical Survey. 

The balance of the board is mage 
up of one representative eacli from 
Atomic Energy Commission, Nationg} 
Bureau of Standards, Federal Secyug 
Agency, National Advisory Commit 
tee for Aeronautics, Department of 
Agriculture, Veterans’ Administration, 
Department of the Army, Department 
of the Air Force, Department of the 
Navy, and National Military Estab 
lishment. The President has ap 
nounced the duties of the Committee 
as follows: 

“The Committee will recommend 
to the President, and to the heads 
of the Federal agencies concerned, 
steps to make research and develo 
ment programs most effective in the 
promotion of the natural welfare, 
Among the srecific assignments of 
the Committee will be a study of 
changes in the administrative policies 
and procedures to increase the eff 
ciency of the Federal research and 
development programs. The Com 
mittee has also been asked to report 
upon current policies and administra 
tive practices relating to Federal sup 
port for research such as grants and 
contracts for basic research.” 


Fertilizer Research Programs 
Will Be Coordinated 


Ferrivizer researchers of the De. 
partment of Agriculture and the state 
experiment stations got together last 
month to coordinate their fertilizer 
research programs and eliminate some 
of the overlapping and duplication. 
They'll also try to thrash out the ques 
tion of what research should be done 
at the national level by the soil and 
fertilizer scientists at the Department 
of Agriculture’s Beltsville station, and 
what research is better done locally 
or regionally. 

Four state research men will serve 
on each of the four regional commit 
tees. These in turn have elected a 
representative on the 10-man n@ 
tional committee. 


Air Transportation Permitted 
For Flammable Liquids 


Specirrep flammable liquids 
small quantity may now be shipped 
by air, following amendment of Civil 
Air Regulations announced February 
28. The amended Section 49.2 now 
reads as follows, under the heading 
“Acceptable explosives and other dan- 
gerous articles” which may be carried 
safely in air commerce: 


“4 


(c) Samples of aviation grade gas 
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TONNAGE OUTPUT OF CERTAIN WET-SOLIDS MADE discharged from this drum—onto 





the conveyor of the dryer—in the J 
<POSSIBLE BY PROCTOR CONTINUOUS CONVEYOR foem of small sticks of about 14" | 


ar = & 


—— oe OP CO Oe, CT? 













In order to make possible 
tonnage output of wet-solids and 
still maintain a consistently high 
quality, Proctor engineers devel- 
oped the idea of first preforming 
the product into small, uniform 
shapes and then drying these 
shapes in a continuous conveyor 
system. Because of the physical 
characteristics of certain wet- 
solids it soon became apparent 
that a variety of types of “pre- 
forming’’ feeds would have to be 
designed. Certain wet-solids reach 
the feed of the dryer in such a moist 
condition that it is impossible for 
the product to hold any definite 
shape without further moisture re- 


DRYING SYSTEM WITH “FIN DRUM” FEED 





Close up of “fin drum 
sticks’’ shows uniform 
shapes made by press- 
ing wet-solid into 

‘ooves of internally 

eated, revolving 
drum of the fin drum 


duction. For products of this type— 
the fin drum feed was developed 
and has been used with marked 
success in many installations. 
When this system is employed the 
material to be dried is deposited 
into the hopper of the feed and by 
means ofa “pasting roll”’ is pressed 
into the grooved surface of an 
internally heated revolving drum, 
where it is partially dried. It is 


Products Preformed by Fin Drum Feed — Dried in Proctor Continuous System 















































Once the preforming is accom- 
plished—it is possible to continue 
with conveyor drying, whereby 
heated air is circulated through 
the bed of material on the con- 
stantly moving conveyor of the 
dryer. Drying the product in the 
form of small shapes permits 
heated air to penetrate all the 
way through to the center of each 
particle. More rapid diffusion 
takes place and the drying is 
subsequently more rapid and 
still uniform. 


The table below lists four products 
currently being produced in this 
type of Proctor equipment. 


If you have a wet-solid drying 
problem—Proctor engineers will 
consider it without obligation, This, 
or one of the other basic continu- 
ous systems, may be your answer. 
Thorough investigation will tell. 
In the meantime, if you'd like to 
know more about Proctor con- 
tinuous conveyor drying for wet- 
solids, write for either or both of 
the books listed below. 


BOOKLETS TELL STORY OF 
CONTINUOUS CONVEYOR DRYING 
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MOISTURE COR. 
MOISTURE . 
CONTENT AT FONTENT AT f 
| BEGINNING BO OF 
PRELIMINARY METHOD OF [OF CYCLE | ORYING | CYCLE HOURLY 
MATERIAL EQUIPMENT PREFORMING | (8.D.W.8.*) TIME (B.0.W.8.*) | CAPACITY 

| (C.D.W.t) 

|Calcium carbonate Continuous filter Fin drum sticks 122% 32 min. | 0.25% 2750 Ibs. 

| White ead Cont nuous filter Fin drum sticks 69.3% 114 min. 0.075% 1500 Ibs. 
Com aistastag ¢ llin- Lucid explanation of the 

— , A : : ; : stallations of Proctor rinciple of “preform- 

- sium carbonate [Continuous filter Fin drum sticks 565%t 29 min. 10% 500 Ibs. continuous conveyor fag’ a ionamne 
—— senpinee _ —, drying, as 

reformi eeds. - ul 

lecd arsenate Continuous centrifuge | Fin drum sticks 58.5% 7 1 min. 0.5% 1000 Ibs. P Plete detuile on —_ mg nn eg 

systems apply to ll dif- industries. 





[This meons 5.65 Ibs. of woter per 1.0 Ib. dry moteria!l 
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*Bone Dry Weight Basis tCommercial Dry Weight 


f erent products. 




















New 


pouring 
P spout— 
ideal for 
liquids. 


Por-Pail lug 
cover with 


laborctory at the 
Chicago plant 
where Steri-Seald 
Linings for many 
chemical products 
have been de- 


veloped. 


Lever locking ring 


drum—easy to 
= CONTAINERS 
air tight. 








oe with _\227 |e LINED 
INLAND STEEL 


Our laboratory has developed many interior coat- 
ings for steel containers that enable us to offer to the 
chemical industry a perfect container for many, 
difficult to pack, chemicals. 

Our Steri-Seald lining laboratory is available to 
help you solve the problem of packaging your chem- 
ical products. 


*Trouble Free Packaging 






lever locking ring 
poil—can be re- 
sealed, tight. 




















ae, 





Gs 


D STEEL CONTAINER CO. (rz 


LIMES STEEL ComTaimen 


4  . yor 
> .. ‘ IE A) OTT. mew omen 
: ; s rf cmcace 
7 fu , * 
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oline and oil and samples of j 
mable liquids having 2 flash . 
not less than 20 deg. F., exclug; 
carbon bisulphide, ethyl chlorige 
ethylene oxide, nickel carbonyl, spig, 








1087 of the February 28 Fede 
Register. 








Crosby Building Pilot Plant 
In Louisiana 








Crossy Cuemicats, INc., is build 
ing a large pilot plant at its stem 
distilled wood naval stores plant neg 
De Ridder, La. This will be used ip 
conjunction with the company’s re. 
search laboratory completed late in 
1946. The pilot plant is being buik 
to enable the company to carry te. 
cently developed products and pro. 
esses from the research laboratory to 
large-scale production, as well ag to 
experiment with products in current 
plant production. 
































Survey of Mineral Resources 
Under Way in Oklahoma 


A survey of the mineral resourtes 
of 47 counties in Oklahoma served 
by the Public Service Co. of Oklahoma 
is being made for the perpoes of 
exploring more extensively tham in 
the past the magnitude and quality 
of minerals and ascertaining the feas- 
bility of establishing manufacturing 
plants to utilize such products. The 
pean is being financed by the Oke 
10ma utility company. 

A justification for the survey, ac 
cording to W. B. Mather, economic 
geologist for the Midwest Research 
Institute, is that the state Geological 
Survey has been handicapped by i 
sufficient funds. Mather points out 
that a comparison of mineral produc 
tion and appropriations for Geological 
Survey in 1945 in three states show 
that the appropriations in Missoun, 
Illinois and Oklahoma were, respec 
tively, $168,000, $500,000 and $50; 
000. In the same states the values o 
the mineral production were $74 milk 
lion, $332 million and $283 million 




















Negotiated Contracts for 
Government Research 


Five of the military agencies o 
the government are now able under 
a new law to arrange negotiated re 
search contracts. This legislation wen! 
through Congress, and was signed 
by the President in February to take 
effect on May 19 of this year. The 
new law permits wide authority fo 
development of research contracts and 
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SS titeg “an the FEinc filter 


... THEY MEAN LOWER COSTS 







ROTATION 


FE FILTER DRUM 









FILTER CAKE 
SUPPORTED BY STRINGS | 


DISCHARGE STRINGS 
RETURNING TO DRUM 











FILTER CAKE : 
LEAVING DISCHARGE ROLL 


CAN YOU USE 
OUR NEW PILOT PLANT FILTER? 





The endless, closely spaced strings that comprise the discharge 
mechanism of the FEinc “String Filter” actually LIFT the filter cake 

















The new FEinc pilot plant filter, for { } 





©} from the drum in one continuous sheet ready for economical process- small or temporary production filtering 
iC ‘ . . . . . operations, is extremely flexible in ap- 
i— ing. Here’s how it saves in hundreds of applications: plication and can handle almost any 
] . . . a : : rot filtration operation. Equipped 
‘ Cakes as thin as 1/16 in. with no limitation on thickness ranging wih the. FEine Shing Discharge end 
,[. fom “impossible” slimes to matty, fibrous cakes are handled with Washing mechanisms, the new filter is 


stainless steel with 10 sq. ft. drum area. 


» outstanding success. Permits lighter, more efficient filter cloths and 
4) . = . The FEinc pilot plant filter may be 
* makes them last longer without blinding or scraping wear. Saves rented or purchased. Write for complete 


3 
-— hours of cloth-changing time. details. 


There's extra economy in other FEinc features, too— 
Compression Mechanisms that remove 2-6% more mois- 
ture—submergence type washing for cleaner cake and 
| higher soluble recovery—Drum Dryer Combinations— 
Scoring Devices for feeding cake to continuous dryers— 
all features that can be engineered to your needs at 
reasonable cost. Write Filtration Engineers for Bulletin 
101, or ask for a free test on your slurry. 









(F* FILTRATION ENGINEERS INC. 


F, 858 Summer Avenue + Newark 4, New Jersey 
—_ 


In Canada: The Northern Foundry & Machine Co., Ltd., Sault Ste. Marie, Ontario 
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VIKINGS 

















NOY 4 
Substitutes: KS ...OUT! 


The substitute era of war-time shortages is drawing to a close. Once again 
Viking. the pump built for your job, is becoming more readily available. 


A few are still on the shortage list. However. every effort is being made to 
vastly increase production of these models. The result is progressively 
earlier schedules. 









Production is up—away up—higher than at any time in the 
company's record. But please don't forget, quality, at no time, 
has been sacrificed for higher production. 


Buy Viking with assurance of the same dependable “gear 
within a gear” quality. First in the rotary pump field. Write 
today for free bulletin 47SC. 


Viki Pump Company 
‘ ‘ Tite Cedar Falls, lowa 


RECESSED VAN STONE FLANGE 








BACK OUTLET 


> i 


=~. 


y : \ 
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ROLLED VAN STONE END 90° ECCENTRIC 
OUTLET 


Stainless Steel Piping 
Engineered And Pre-Fabricated 


Fifteen years ago, we pioneered in developing methods for 45° 


ECCENTRIC 
OUTLET 


welding and shop pre-fabrication of stainless steel piping 
for one of the world’s largest food canning companies 
We've gained much experience since, and today, we use the 
latest “‘inert-gas-shielded-arc”’ welding, which has only 
been available for commercial use since the war. The 
illustration gives some idea of “‘what-we-can-do”’ in stain- 
less. Insides of welds and joints can be made absolutely 
smooth. Our experience in power and process piping dates 
back forty-eight years and today most utilities and large 
industrial plants know the perfection of our patented 
Westport Welded Joint and other high pressure, high 
temperature pipe engineering and pre-fabrication. Write 
us, or send us prints for an estimate. 


WESTPORT JOINT 


W. hk. MITCHELL & (0., INC. 
2048 ELLSWORTH STREET 
PMILADELPMIA 46, PA. 


ECCENTRIC 
SWAGE > 


eg 


ROLLED VAN 
STONE ENDS 









REPRESENTATIVES IN BOSTON, NEW YORK, 
CLEVELAND, MOBILE AND HAVANA 
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the procurement of research materig 
and services by negotiation. It , 
evident that Congress intends to ep. 
trust to the heads of the azencig 
greater latitude in their programs thay 
before allowed in peacetime gover. 
ment work. 

The new authority is available for 
Department of the Army, Depart. 
ment of the Navy, Department the 
Air Force, United States Coast Guard, 
and National Advisory Committee for 
Aeronautics. Since these five agencies 
also can farm out much of their work 
with such other government bureaus 
as the National Bureau of Standards 
it means that a considerable part of 
other Federal technical work may now 
be put on a business basis much more 
like that of ordinary corporations. 


Pure Helium Made 
By Mines Bureau 


He.ium which is 99.8 percent pure 
is being made by the U.S. Bureau of 
Mines at its Texas helium plant. 

Former production, even during the 
war period, met military needs at 98.2 
percent purity. But that gas had a 
lifting power about two percent less 
than the more pure product of today. 
The new high-purity gas is also of 
substantial advantage as ‘welding 
grade helium,” which is now exten 
sively used in the shielded-arc welding 
process. 

The final step in purification, which 
has made this new gas possible, is 
adsorption of both nitrogen and hy- 
drogen on activated charcoal at low 
temperature. Very little helium is 
taken up on the adsorbent. But the 
heavier gases are retained at low tem- 
perature permitting the last step of 
purification to go on very simply. 


Graduate Training Planned 
In Atomic Energy Field 


A GRADUATE engineering practice 
school will be established in July at 
Oak Ridge, Tenn., by Massachu- 
setts Institute of Technology. It will 
provide varied plant experience to 
ht men for work in the atomic energy 
field. Production plants of the AEC 
operated by the Carbide & Carbon 
Chemicals Corp. will be utilized im 
this training. Plans for the school 
were recently completed by officials 
of the AEC and Carbide. The latter 
was represented by Dr. George T. 
Felbeck, vice president in charge at 
Oak Ridge; and Clark E. Center, 
general superintendent of the atomic 
units. These include the gaseous dif 
fusion plant, electromagnetic plant 
and the Oak Ridge National Labora- 
tory. 

Concurring in the arrangements for 






















How to get the 
right steam trap 





























Use Armstrong Selection and 
Installation Data ... For Fuel and 
Maintenance Savings and Hotter Machines 





There is more to good steam trapping than meets the 
eye. For example, intelligent trap selection involves not 
only the normal condensate load but must take into 
account peak load and the amount of air to be handled 
as well. The Armstrong Steam Trap Book tells how to 
figure condensate loads, what to do about large amounts 
of air and how to determine trap capacity needed for 
various services. It follows up with actual hot-condensate 
capacities of Armstrong traps. (Some trap capacity fig- 
ures are based on cold water ratings, misleading because 
any trap will handle more cold water than it will hot 
condensate). 














Then, because a properly selected trap won't function 
efficiently if it is not correctly installed, The Armstrong 
Steam Trap Book provides complete data on instaila- 
tion practice. But, even the Steam Trap Book can’t think 
of everything, so the Armstrong factory and trained 
sales representatives stand ready to give you a lift on 
the really tough trapping problems. 


These are a few of the reasons why Armstrong traps 
can be sold on a basis of “COMPLETE SATISFAC- 
TION OR YOUR MONEY BACK.” 


Send for a copy of the Steam Trap Book and plan 
now to modernize your condensate drainage system with 
Armstrong traps. 


ARMSTRONG MACHINE WORKS 


858 Maple St., Three Rivers, Michigan 
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What Are Your 


PROCESSING NEEDS 


eS eS eo 


I*P*E Qurnishes All Three 


—backed up with experienced engineering skill, expert design 

and precision manufacturing. 

I*P*E’s ‘‘standard-plus” line has progressed beyond the accepted 
meaning of the word “standard.” Every equipment 
item was special when originally designed—built 
to meet specific needs— and now is included in— 


THE IxPxE STANDARD PLUS LINE 
PROCESSING EQUIPMENT 


MIXING EQUIPMENT 


—Here’s a mixer developed for use with materials 
having the tendency to lump—a special job that is 
now “standard-plus.” Other I*P*E mixers with 
outstanding features are 

CONTINUOUS MIXERS—PASTE MIXERS—CONI- 


Order a REACTOR and you'll get the outstanding advantages 
of a special engineered job. This is also true for 1*P*E 
KETTLES—DISSOLVERS—SOAP and GREASE 
CRUTCHERS— 
SCREW TYPE EXTRUDERS—NITRATORS— 
SULFONATORS—CRYSTALLIZERS — 
STILLS—DRYERS—ROASTERS— GAS 
ABSORBERS—AUTOCLAVES—EVAPORATORS 
a 2000 GAL. I*P*E AGITATED REACTOR 


CAL DRY MIXERS—DOUGH MIXERS— REDUCING 
? af MIXERS. 
2 @ 1*P+E CONICAL DRY MIXER 
AGITATORS 


—There’s an I*P*E agitator for every mixing need— 

TURBINE TYPE—PADDLE TYPE— CAL FINGER 
TYPE—PROPELLER TYPE—ANCHOR TYPE—RIGHT AN- 
GLE VERTICAL AGITATOR DRIVE. 


I*P*E 36” DIA. MULTIPLE TURBINE AGITATOR % 





SPECIAL UNITS AND COMPLETE PLANTS 


I*P*E staff of process plant analysts, engineers and design- 
ers welcome your inquiry for special needs. No obligation. 

















Send for our complete catalogue 








— DESIGNERS 5200 HUDSON AVENUE, WEST NEW YORK, N. J. 


— MANUFACTURERS 


Gg INDUSTRIAL PROCESS ENGINEERS 








the new graduate engineering practice 
school was the Oak Ridge Institute 
for Nuclear Studies. This has a broad 
taduate training program at Qgk 
Ridge in connection with its 4 
member universities in the South and 
Southwest. While the practice schoo} 
operation will be wasel dn the prin. 
ciples which have been success 
developed in the MIT School gf 
Chemical Engineering Practice dur 
the past 25 years, it will operate as 
a separate educational unit. It wil 
be open to students from any perti 
nent branch of engineering. Admission 
will be restricted to MIT graduate 
students in engineering who have been 
in residence at MIT at least one term, 
The program is open only to United 
States citizens, cleared by the AEC. 
Students will be expected to live asa 
group at Oak Ridge. Term residence 
will be about five months. The second 
term will start in February 1949. Aca- 
demic credit will be given for Oak 
Ridge work. Since the time spent at 
the school will be fully devoted to 
education, students will receive no 
compensation. They are expected to 
be assigned by the director to a num- 
ber of atomic energy problems while 
at school. 

The new school will be in charge 
of Prof. Walter G. Whitman, head 
of the MIT department of chemical 
engineering. Dr. William A. Reed 
will be the director at Oak Ridge. 


Republic Oil Buys Surplus 
Houston Refinery 


Repusitic Om Rerimic Co. has 
purchased the government-owned avia- 
tion gasoline plant which the com- 
Es operated near Houston, Tex., 
or the government during the war. 
The purchase price was $2.3 million. 
Under the terms of the sale the com- 
pany is to expend $250,000 in the re- 
pair of the plant. 


Bibliographies Available 
On Synthetic Fuels 


Prospective general interest in 
synthetic liquid fuels has been strongly 
emphasized by the demand for litera- 
ture searches and bibliogzaphies. U. S. 
Bureau of Mines recognizing the need 
has started to issue a new series of 
mimeographed bibliographies called 
“Synthetic Liquid Fuels Abstracts.” 

The bureau for its own uses has 
been studying this literature for about 
five years. An elaborate bibliography 
for intra-ofhice use was prepared. ‘This 
has been released for outside repro- 
duction, which will take the form of 
a 900-page three-volume set shortly 


' to be issued by Hobart Publishing Co., 
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TRI-CLOVER RECESSED-END fittings 
meet the demand for a complete line of 
low-cost stainless steel units which can be 
quickly assembled with lightweight tubing 
to form dependable corrosion-resistant 
liquid conveying lines. Available in sizes 
from 1” through 10” O. D., these high- 
strength fittings require no special instal- 
lation technique...any one of three 
standard methods may be used—brazing, 
soldering or welding, to form permanent 
or semi-permanent lines. Check the fea- 
tures at the right and you will see why 
RECESSED-END fittings provide the 
answer to greater protection against cor- 
rosion and contamination, at lower instal- 
lation and maintenance cost. 


TRI-CLOVER INDUSTRIAL PUMPS 


Now eveilable in a complete range of sizes and capacities 
vp te 1250 GPM and up te 250 ft. head at Zero GPM. High- 
est quality corrosion-resistent construction. Fast, non-clog- 
ging centrifuge! action with special seals for practically 
every requirement. Endorsed by users throughout chemicai- 
process and allied industries. SEND FOR CATALOG 248. 


@ RECESSED-END fittings are available from stecks of 
Tri-Clover Jobbers in all sections of the country. Call or write 
for descriptive CATALOG 948 
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FABRICATED STAINLESS STEEL 
INDUSTRIAL FITTINGS AND 
INDUSTRIAL PUMPS 


TRIALLOY ANDO STAINLESS STEEL 
SANITARY FITTINGS, VALVES. 
PUMPS, TUBING, SPECIALTIES 


THE Complete LINE 













There IS a difference 


in HAMMERMILLS 
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J Uniformly high quality of product. ..enormous 

°° wy crushing power . . . lower drying costs . . . result 

e ar from the Continuously Moving Breaker Plate 
. wk ... the patented non-clog feature that accounts 

@ aly ° for Dixie’s greater efficiency. At left— Sectional 

















View of the Dixie Non-Clog Hammermill. 
e @ ¥g e + ° 
Dixie’s distinguishing feature, the 
2 * * 
Moving Breaker Plate”... is your 


‘ guarantee of .recorp capacity 
¢ MAXIMUM PRODUCTION 
| e ECONOMY OF OPERATION 


The Continuously Moving Breaker Plate, the vastly improved 
non-clog crushing principle developed and perfected by Dixie 
engineers, has demonstrated its superiority in the reduction of 
















raw materials in hundreds of installations all over the world. 
There's only one Dixie Hammermill. Don't be misled by claims 






of “just as good.” Make it a Dixie . . . and make sure! 
*U. S. Patents Granted and Pending. 











Our latest bulletin, 
“More Efficient Crush- 
ing of Raw Materials,“ 
convincingly sums up 
Dixie's unique money- 
saving features. Re- 
EP SE ee ee ee eek Mee SR SE nce Quest your copy today. 
GRINDING + PULVERIZING + SHREDDING 










DIXIE MACHINERY MFG. CO. 


4172 Goodfellow Ave., St. Louis 20, Mo. « 104 Pearl St., New York, N. Y. 












Washington 15, D. C. Hobart is xe 
producing this material just as it has 
a number of the Publication Boag 
documents, which the government of 
fices themselves have neither funds 
nor personnel to handle officially, 
Those wishing the bureau’s ney 
series can get on the mailing list by 
writing to the Washington office ey 
plaining their need. The mailing list 
will be limited to those explaining 
definite technical requirements be. 
cause of the limited supply prospec. 
tively available. Those wishing to 
purchase the bibliography index: for 
earlier years, not to be issued by the 
bureau, can get quotations by mail 
inquiry to Hobart. The price will be 
known by May I. 


Gas Reforming Unit Is 
Started at Riverhead 


Caraytic reforming of interme- 
diate hydrocarbons into a gas suitable 
for utility distribution is now a com- 
mercial fact at the Riverhead plant 
of Long Island Lighting Co. Devel- 
oped by Surface Combustion Corp. 
of Toledo, this unit culminates an 
extended program of American Gas 
Assn. which sought to solve the peak 
load problems of the city gas busi 
ness. 

The next big plant contemplated 
will be built at Harrisburg, Pa., with 
a rated capacity of 5,000,000 cu. ft. 
14 day. t will make a product simi- 
ar to water gas though somewhat 
lighter in density. After develop- 
ment, operating conditions can be so 
adjusted that this reformed product 
made from gasoline, propane, or bu- 
tane will mix well in unlimited 
amounts with coke oven gas, or in 
substantial proportions even with 
heavier water gas. 

The Harrisburg layout, including 
boilers, spherical storage for 420,000 
gal. of gasoline and 30,000 gal. of 
propane and all auxiliary equipment, 
will cost about $1.25 million. 

American Gas Assn. research ex- 
ecutives describe the basic process 
as follows: 

The Long Island plant uses heat- 
resisting alloy tubes filled with a 
refractory supported catalyst and con- 
nected to a system which feeds an 
automatically proportioned mixture of 
hydrocarbon vapor, steam and air. 
Rising through the catlyst bed, this 
mixture disassociates the vapor into 
mainly hydrogen and carbon monox- 
ide to form first a blue gas of definite 
and controlled composition, which at 
Long Island is gas of 240 Btu. and 
0.54 gravity. 

The hot gas issuing from the top 
of the reforming tube is then cooled 
in primary coolers and a washer cooler 
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AMMONIA 
ALUMS 








Baltimore, Md: 
Baton Rouge, La 
Buffalo, N. Y 
Comden, N. J 
Chillicothe, Ohio 
Cleveland, Ohio 
Denver, Colo 
East Point (Atlanta), Ga 
East St. Louis, Ill 
Edgewoter, N. J 
El Segundo (Los Angeles) , Calif 
Front Royal, Va 
Hegewisch (Chicago), Il! 
Jacksonville, Fla 
Johnsonburg, Pa 
Kalamazoo, Mich 
Macon, Ga 
Morcus Hook, Pa 
Morrero (New Orleans), La 
Medford (Boston), Mass 
Menasha, Wisc.* 
Middletown, Ohio 
. Monroe, loa 

Newell, Po 

Nitro, W. Va 

North Cloymont, Del 

Port Chicago (San Francisco) 

Calif 









SODIUM COMPOUNDS 









PHOSPHATES 





















OTHER BASIC CHEMICALS 




























l‘rom Coast lo Coast. . EXlensive stocks of ‘ 
GENERAL CHEMICAL 
BASIC INDUSTRIAL CHEMICALS 


“RIGHT NEXT DOOR TO YOUR PLANT’ : 





Pyloski, Vo 

Richmond (San Francisco), Calif 
River Rouge (Detroit), Mich. 
Soavonnah, Go 

Vancouver, Wash 

Wisconsin Rapids, Wisc.° 


ali C} 
. 


Albany, N. Y 
Atlanta, Ga 
Birmingham, Ala 
Bridgeport, Conn 
Chorlotte, N. C 


' 


10 serve America’s chemical consumers 
most effectively, General Chemical has 


here serves your territory. By taking 
full advantage of its facilities, you can 


Chicago, III 
Houston, Texas 
Long Island City, N. Y 
Los Angeles, Calif 
Milwaukee, Wisc.* 
Minneapolis, Minn 
Passaic, N. J 
Pittsburgh, Po 
Providence, R. | 
San Francisco, Calif 
Utica, N. Y 


- - - 
Genera! Chemical Company, Inc 


a chain of 16 regional distributing Sta- 
tions and 33 producing Works from 
coast to coast. Each is a strategic supply 
center carrying extensive stocks of 
General’s basic chemicals packaged in 
carboys, drums, cases, barrels or bags 
for prompt delivery. 








make it a reliable auxiliary storeroom 
“right next door to your plant”. . . ready 
to fill your regular month-to-month or 
emergency requirements promptly at all 
times. 












Arrange for your requirements now by 
phoning or writing the nearest General 
Chemical Office below. 






One of these 49 supply centers listed 














GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION P 
40 RECTOR STREET, NEW YORK 6, N. Y. 
Offices: Albany ¢ Atlanta * Baltimore * Birmingham * Boston * Bridgeport * Buffalo 
Charlotte * Chicago * Cleveland « Denver « Detroit « Houston * Kansas City * Los Angeles ’ 
Minneapolis * New York ¢ Philadelphia + Pittsburgh * Portland (Ore.) * Providence 
San Francisco * Seattle « St. Louis * Wenatchee * Yakima (Wash.) 
In Wisconsin: General Chemical Company, Inc., Milwaukee, Wis. 
in Canada: The Nichols Chemical Company, Limited * Montreal * Toronto * Vancouver 












FOR AMERICAN INDUSTRY 
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DE LAVAL 
VERTICAL DRIVE 
REDUCERS 



























A complete line of De Laval 
vertical speed reducers, in 
both single and double 
reductions, is available for 
driving agitators, mixers, 
and many other types of ver- 
tical shaft equipment. 















If vertical drives are your 


problem, consult De Laval. 













HThis single reduction 
De Laval Worm Gear Re- 
ducer is available with many 


standard gear ratios and is 











but one of the 93 sizes and 
types of standard De Laval 
Worm Gear Speed Reducers. 



















































Worm Gear Division 






DE LAVAL 





De Laval Steam Turbine Co., Trenton 2, N. J. 


TURBINES + HELICAL GEARS - WORM GEAR SPEED REDUCERS - CENTRIFUGAL PUMPS 
CENTRIFUGAL BLOWERS AND COMPRESSORS - IMO OIL PUMPS 
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after which it is automatically colg 
enriched by the further addition of 
hydrocarbon vapor to a definite ang 
controlled composition. This cold. 
enriched gas for the plant is held g 
540 Btu. and 0.67 gravity which are 
the exact characteristics of the gp. 
manufactured by Long Island Lighting 
Co. at its plants 60 or 70 miles from 
the catalytic gas reforming plant. Ap- 
pliances on the entire system can use 
gas from either the Riverhead catalytic 
plant or the other straight manufac. 
tured gas plants system and obtain 
the same efficiency and results. 













Pan American Enlarging Its 
Graduate Fellowship Program 


Pan AMERICAN REFINING Corp. 
has increased its previous graduate fel- 
lowships in chemical engineering and 
chemistry to a total of seven for the 
coming academic year. The company 
now maintains fellowships in chem: 
cal engineering at Rice Institute, 
Massachusetts Institute of Technology 
and the Universities of Illinois and 
Wisconsin, and fellowships in chem- 
istry at the Universities of Texas and 
Oklahoma and Ohio State University, 







Crossett Building Research 
Laboratory in Arkansas 


Crossett ARKANSAS INDUSTRIES, 
Crossett, Ark., has begun construc- 
tion of a research laboratory to carry 
out research and development work 
for Crossett Chemical Co., Crossett 
Paper Mills and Crossett Lumber Co. 

Objectives of the affiliated com- 
panies are to find new outlets for 
wood products, to reduce waste and 
to improve quality of products. The 
research plant will contain facilities 
for chemical analyses physical testing 
of materials and research in organic 
chemicals from wood. Pilot plant 
equipment will be a part of the facili- 
ties. 

The Austin Co. is in charge of de- 
sign and construction. K. G. Chesley 
will be in charge of investigations 
when the laboratory is completed. 


Mississippi Farmers Study 
Plans for Ammonia Plant 


A prRIVE is under way in Mississippi 
to get sufficient backing among farm- 
ers of the state to construct a plant to 
manufacture 110 tons of ammonium 
nitrate and 100 tons of anhydrous 
ammonia per day. The sponsor of 
the project, the Committee on Nitro- 
gen Plant for Mississippi, is seeking 
to market | million shares of common 
stock among farmers at $5 per share 
before it is definitely decided to begin. 
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2,4-D revolutionizes 
weed control! 


In this day and age, Uncle Ned of the folksong, wouldn’t have had to go 
to his reward in order to “lay down de hoe”! For chemical weed control is 
now an accepted agricultural fact. 

Widespread field tests in the past few years have proved that the 
application of 2,4-D (2,4-Dichlorophenoxyacetic acid) is highly effective 
for weed control in crops such as corn, wheat, oats, rye and barley, rice, 
and sugar cane. Not only has it been proved an effective weed control 
but it has also increased the vigor and yields of agricultural crops. 

2,4-D is only one of a wide variety of agricultural chemicals, including 
insecticides, fungicides, germicides and rodenticides which are produced 
and marketed. 

Your inquiries are invited! Please address them to 


PITTSBURGH AGRICULTURAL CHEMICAL COMPANY 
Empire State Building * 350Fifth Avenue ~° New York 1, New York 
An affiliate of 
PITTSBURGH COKE & CHEMICAL COMPANY 


Grant Building + Pittsburgh 19, Pa. 


COAL CHEMICALS, ACTIVATED CARBON, NEVILLE COKE, EMERALD COAL, PIG IRON, GREEN BAG CEMENT, CONCRETE PIPE AND CONCRETE PRODUCTS, LIMESTONE PRODUCTS 
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Stainless Steel 
Products 













New Research Laboratory 
Standard Oil Co. (Indiana) recently dedicated this new research laboratory at 
Whiting, Ind., in the presence of a host of distinguished chemists and engineers, 
Below is one of several separate pilot plants in the new unit. 








SUPPLY TANKS 
With cover & faucet 


In 25, 50 & 100 gals. 











PRESSURE REDUCING 
and REGULATING Valves 
Designed 
to SOLVE Yow, 






BUCKETS 


(with mesh strainer) 
(removable cap) 


In 10, 12 & 14 ats. 

















Pressure 


PROBLEMS 






MEASURES 


qotthtny 
! "hy 





Tanks, Kettles, Sinks, ih 
Pans, Baskets, etc. terme {aue tag a 





CASH -ACME Products. 


METAL PRODUCTS CORP. NF 
CASILACME 







50 W. 19th St. 


Weehawken, N. - AW.CASH VALVE MANUFACTURING CORPORATION 
6614 EAST WABASH AVENUE, DECATUR, ILLINOIS, U.S. A. 


_- + + + * 
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CRESCENT PALLETIER FORK TRUCK CRESCENT PALLETIER FORK TRUCK 


Battery Electric Trucks and EXIDE-IRONCLAD BATTERIES 
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THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 ¢ Exide Batteries of Canada, Limited, Toronto 
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and i 
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beati 
activi 
resul. 
Argent 
Linseec 
THE . 
No longer will you have to shut down your cided to 
plant or discard your thickener feed for a ing its 
wash-down if the overload should happen to stall the grains tl 
thickener. industry 
Now, with the General American Hydraulic Lift Thickener, graphic 
an overload or stall calls for the touch of a finger to a push encoura; 
button, and a powerful hydraulic lift mechanism takes over, nouncen 
raising the entire raking unit out of the batch while still con- be banr 
tinuing to operate. After corrective measures have been taken, encoura; 
another push button pressure, lowers the arms back into the The f 
thickener feed, without the necessity of re-starting the siderable 
mechanism. raised tl 
The arms are never stalled by an overload—the machine (consiel¢ 
is kept in operation while the cause of the congestion is cor- it cannc 
rected. The actuation of the hydraulic lift can be made en- lars. It 
tirely automatic. facture 
What's more, your thickener tank can be utilized as a oil (abc 
temporary storage tank to absorb tonnage surges, and auto- oil cloth 
matic controls can be — for this purpose. This will a very | 
also permit the storing of feed during week-end or off-shift successf 
shut-downs. With the mechanism idle, the hydraulic lift takes plete re" 
care of the start-up as easily as with an empty tank. in the \ 
Write today for complete details. The 
declared 
plates fe 
OTHER national 
setting 
GENERAL AMERICAN and con 
EQUIPMENT / Ch ° finoun 
DE WATERERS CPACHE PPECPtECTEIG ay . 
FILTERS . xed a 
a. TRANSPORTATION CORPORATIONS 
THICKENERS process equipment °¢ steel and alloy plate fabrication a 4 
CALCINERS India « 
KILNS . ; 
_ . ae SALES OFFICE: 10 East 49th St, Dept. 000, New York 17, N.Y. . Natior 
TANKS WORKS: Sharon, Pa, East Chicago, Ind. = 
—— OFFICES: Chicago, Sharon, Louisville, Orlando, Washington, D. C. have de 
J Pittsburgh, St. Louis, Salt Lake City, Cleveland. " _ prding 
StT1e$s 
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Special Conespondence 


NEWS FROM ABROAD 








Argentina studies plans to expand its linseed oil processing industry 


and is developing photographic film production... 


India and Pakistan 


have reached decisions on nationalization policy for several industries 


. Puerto Rico is surveying its oil resources... 


beating in process equipment... 


activities... 


Sydney is using electric 


British Columbia expands research 


New delays in British chemical expansion program are 


result of shortages in construction materials. 


Argentina Studies Plans for 
Linseed Oil Processing 


Tue Argentine government has de- 
cided to study the possibility of utiliz- 
ing its entire output of oleaginous 
grains through expansion of its own 
industry. At the same time, the photo- 
graphic film industry has been given 
encouragement to expand by an an- 
nouncement that all foreign film will 
be banned to an extent necessary to 
encourage the local production. 

The first announcement carries con- 
siderable significance. Argentina has 
raised the price of linseed oil so high 
considerably over OPA prices) that 
it cannot sell its current crop for dol- 
lars. It will now go ahead and manu- 
facture this relative large quantity of 
oil (about 35,000 tons) into paint, 
oil cloth, linoleum, etc. This will be 
a very interesting experiment, and if 
successful would constitute a com- 
plete reversal of Argentina’s usual role 
in the world trade picture. 

The photographic announcement 
declared the manufacture of film and 
plates for the next five years to be of 
national interest and authorized the 
setting of quotas for imports of film 
and component materials. It was also 
announced that the year’s import 
quota of calcium carbide would be 
fixed at 20,500 tons. 


India and Pakistan Announce 
Nationalization Policy 


Inptian and Pakistan governments 
have decided on definite policies re- 
garding nationalization of various in- 
dustries. American firms have been 
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following the subject with interest. 
They will find that these policy an- 
nouncements take away considerable 
uncertainty. 

Indian industrial policy is to leave 
the arms, railways, and atomic indus- 
tries under government control. Exist- 
ing units in the coal, steel, and pe- 
troleum industries will not be 
considered for nationalization for at 
least ten years. In the meantime they 
will be allowed to expand. However, 
new units will be owned and oper- 
ated by the government. Chemical, 
mineral, and machine tool industries 
will be regulated, but will remain in 
private hands. Foreign participation 
in Indian firms must be in the form 
of a minority holding. However, ex- 
ceptions will be allowed. 

Pakistan has established the fol- 
lowing policy. Chemical industry will 
be 51 percent Pakistani-owned. Ex- 
ceptions will be permitted. The State 
owns railways, arms, and ammunition 
industries. Reasonable returns on in- 
vestments are promised and there will 
be no interference with existing for- 
eign setups. 


Puerto Rico Looks For New 
Petroleum Resources 


Facep with the need of providing 
additional fuel to carry on the in- 
dustrialization program initiated in 
1942, the Puerto Rico Industrial De- 
velopment Co. has contracted the 
services of United Geophysical Co., 
Pasadena, Calif., to carry on a study 
of the possibilities of oil deposits in 
Puerto Rico. This work is now being 
conducted by W. H. Myers and a 





group of technicians, with adequate 
equipment. The explorations are be- 
ing made using the socalled seismolog- 
ical system, through which can be cal- 
culated the depth of different geolog- 
ical formations, and a map can be 
traced of the subsoil covered by the 
explorations. 

In Puerto Rico, before the Ameri- 
can occupation in 1898, there existed 
the Spanish law of mines, approved 
July 6, 1868, which specifically deter- 
mined that the bool al Puerto Rico 
was the exclusive property of the State. 
This legal provision was ratified by the 
insular legislature in 1933, by ap- 
proval of Act No. 9, of 1933, known 
as the law of mines, which is still in 
force. Act No. 243 of 1946, however, 
gave the Industrial Development Co. 
of Puerto Rico exclusive rights and 
powers to develop the oil and mine 
deposits on the Island; without limita- 
tions. 

According to W. H. Myers who is 
supervising oil exploration in Puerto 
Rico, there are four areas where the 
subsoil offers the possibilities of oil 
deposits. These are located on Manati, 
Toa Baja, Vega Alta, and Arecibo, 
on the northern coast of the island. 

The preliminary studies included 
preparation of subsoil maps and geolog- 
ical formations. The Development Co. 
has appropriated $160,000 for this 
project. 


Sydney Using Electric Heating 
In Chemical Plants 


SEVERAL interesting electrical instal- 
lations in chemical plants are reported 
by the Sydney County Council’s Elec- 
tricity Undertaking. A novel oil heater 
has been installed by a Sydney oil 
firm. It consists of a tubular 50 kw. 
three-phase, low voltage heating ele- 
ment of stainless steel in the shape 
of a coil, located in a heat-insulated 
box. The unit heats 80 gal. of coconut 
oil per hour from 170 deg. F. to ap- 
proximately 400 deg. F. Oil flows con- 
tinuously through the coiled tube 
element. Temperature of the oil is 
thermostatically controlled. 

A large installation of electrically 
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I'M TOUGH ~ CAN 
ABSORB IMPACT! 


It’s hard to weor me out . . . and 
then | “weor clean”. In fact, | lost 
4 times longer than many other 
’ fabrics. Break? | doubt if you can 
do it. After all, I've twice the 
tensile strength of ordinary steel. 


MOISTURE OR HUMIDITY 
DON’T BOTHER ME! 






I'm efficient in 
oll kinds of 
weather...don’! 
take on mois- 
ture or swell 
like non-metal- 
lic cloths. That's why I'm used so 
much for bolting. 


| ropes 


with webbing. 


482 TERRACE 
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SQUARE MESH 
STAINLESS STEEL WIRE CLOTH 


is available in bolting and market grades, 
as well as special types for Salt Filter Slurry 
Screens and Backing Wire. It is furnished in 
rolls, cut pieces, reel covers or panels bound 


; SURE, WE'VE MET...I'M CRIUM2Y 
THE BUFFALO WIRE CLOTH MAN 


| don’t mean to brag, but 
WHEN I’M SQUARE MESH 
STAINLESS STEEL eee you can't 
sts top me for sizing, separating, bolting and 

filtering jobs . . . especially in such indus- 
tries as abrasive, sand, refractory, miner- 
ols, salt, chemical, flour, food, textile, paint 
sal Le and pharmaceuticol. sa 

_ — 













100 PROOF...THAT’S ME! 






I'm rustproof, 
tarnish proof, 

corrosion resist- 
ant, weor resistant, non-contamina- 
ting, non-discoloring. Need any 
more proof? Even high tempera- 
tures don't weaken me. 


sceee peeceenecev0e¢ee@ 


I'M FAST AS LIGHTNING! 





With my smooth, polished surface, 
things whiz through me . . . very 
important in the smaller meshes, 
you know, to avoid blinding. 









BUFFALO 2, N. Y. 











| heated kettles for the treatment 9; 
| synthetic oils and resins in the many. 
facture of basic materials for paint 
and varnishes is nearing completion 
at another plant. One large kettle hold. 
| ing 15,000 Ib. and rated at 200 ky, 
and two smaller kettles each treating 
| 7,500 Ib. per batch and rated 120 ky, 
| have been connected, and additional 
units are on order. The heating ee. 
| ments are nichrome spirals wound for 
240 volts and mounted externally op 
| the sides and under the bases of the 


| kettles. Contractor panels, push-but 


| ton operated, control the elements 
in sections to vary the heat input to 
the kettles to meet the requirements 
of individual heating cycles. Suitable 
heat insulation is provided to reduce 
heat losses to a minimum. 

A conveyor-type oven arranged for 
steam heating during the normal work. 
ing day and be electric heating at off. 
peak periods has recently been con. 
structed at a large Sydney paint works. 
The oven is used for drying white lead 
from a semi-liquid state, containing 
334 percent of water, to powder form. 
The oven is 65 ft. long, 13 ft. wide 
and 10 ft. high. It is rated at 360 kw 
and is designed for an output of six 
tons of dry white lead in 24 hours. 


British Columbia Expands 
Research Activities 


ENLARGED laboratories, new equip- 
ment, a larger and more diversified 
staff and an increased knowledge of 
the problems of British Columbia 
industry will enable the British Co- 
lumbia Research Council to provide 
a still more complete industrial re- 
search service during 1948. 

Establishment of the division of 
applied biology under Dr. Paul C. 
Trussell was one of the most im- 
portant additions to the council's 
services during the year. The division 
of engineering has also expanded its 
facilities since the appointment of 
Ronald W. Klinck as head of the 
division. Further additions to the 
staff, together with reorganization of 
pilot-mill equipment, have enabled 
resumption of ore dressing research 
for the mining industry. The coun- 
cil’s experimental foundry is now 
ready for operation. Extensive addi- 
tions of new equipment have been 
made, particularly in the chemical, 
biological and physical metallurgy lab- 
oratories. The council is now pre 
pared to handle problems in the 
helds of industrial chemistry, physics, 
applied biology, mining, reduction 
metallurgy, the foundry and other 
metal trades, and the major branches 
of engineering. 

The increased importance of re 
search in industrial policy, however, 
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The more severe the service, 





the greater the need for STAINLESS STEEL 


HE increasingly higher temperatures and pres- 
"Sie and the more corrosive conditions that 
new processes are imposing on chemical plant 
equipment have merely served to emphasize the 
superiority of Stainless Steel—and also to economi- 
cally justify its even wider use. 


Because no other commercial metal can equal 
Stainless Steel in its high resistance to so many 
types of corrosives—because Stainless is unsur- 
passed for retaining strength under heat—because 
it offers a versatility of application unapproached 
by other materials, Stainless Steel—and particu- 
larly U-S-S Stainless—will provide the answer to 
many of the toughest problems that confront the 
chemical engineer today. 

Its ability to meet requirements that are new, 
and often unusually severe, is demonstrated by the 
extensive use of this perfected Stainless in much of 








SHEETS - STRIP 





PLATES 


U-S°S STAINLESS STEEL 


BARS 





the high-production chemical engineering equip- 
ment now being put into service. 


U-S‘S Stainless Steel will insure top performance 
in such applications because first, it is available in 
a variety of analyses that will meet almost any 
service requirement. And, second, because its uni- 
formity in composition, in finish and in fabricating 
qualities allows the widest latitude in design and 
permits the use of the most advanced manufactur- 
ing techniques. 


. . © 


Our engineers are specialists in Stainless Steel. 
You will find their help invaluable in determining 
exactly what type of U-S-S Stainless will do the 
best, most efficient job for you. Write for their as- 
sistance, outlining the problem you have in mind, 
to United States Steel, 2026 Carnegie Building, 
Pittsburgh 30, Pennsylvania. 





BILLETS PIPE TUBES WIRE SPECIAL SECTIONS 


UNITED STATES STEEL AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago & New York 


CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh & Chicago . 
NATIONAL TUBE COMPANY, Pittsburgh . 
UNITED STATES STEEL SUPPLY COMPANY, Warehouse Distributors — Coast to coast: UNITED STATES STEEL EXPORT COMPANY, 
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COLUMBIA STEEL COMPANY, San Francisco 


TENNESSEE COAL, IRON = RAILROAD COMPANY, - Birmingham 
New York 
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THIS 


INCLINED 
BELT CONVEYOR 





SPEEDS 


FLOOR-T0-FLOOR 


MATERIALS HANDLING 


Wt operates either up or down at a 
constant speed of 45 feet per minute. 
Reliers can be “SET HIGH" for over- 
sized packages, or “SET LOW” to pro- 
vide a protective guard rail on both 
sides of the conveyor. Unit, available 
in standard sizes up to 30” wide, has 
durable, rough top rubber belt . . . @ 
manvel take-up for belt slack .. . 
may be equipped with free-rolling 
casters for portability . . . or can be 
supported from one fleor. Write for 
detailed information today. 











SUPPORTED FROM ONE FLOOR 





Our more than 25 years’ experience is 
at your service to help you solve your 
materials handling problems. 


Harry J. Fercuson Co. 


WHEEL + PORTABLE BELT «© BELT 
LER GRavilTty NVYVEY Rs 


117 WEST AVE., JENKINTOWN, PENNA. 






















is best demonstrated by the 50 percent 
increase in the number of projects 
initiated. The inquiries handled by 
the Council’s information service in- 
creased by a similar percentage over 
the 1946 figure, to more than four 
hundred. 

Industrially supported research pro- 
jects in 1947 were larger not only 
in numbers but in scope. Investi- 
gations in the fields of wood products, 
metal fabrication, food new me and 
fuels were among the most extensive 
projects initiated for individual firms 
during the year. 

Marton Canada Ltd. has estab- 


lished temporary quarters at 544 
Powell St. Vancouver, B. C. It is 
planning to = a full line of 
cosmetics, perfumes and toiletries. Dr, 
Jules M. Marton, Seattle perfume 
manufacturer recently brought filling, 
mixing and filtering machinery from 
the United States for operation in 
Vancouver. 

The plant is a direct result of the 
austerity program under which a ban 
was placed on U. S. toilet articles, 
The company is planning erection of 
a $50,000 building in Vancouver as 
soon as a site has been selected and 
plans to serve all parts of Canada. 





EXPANSION OF BRITISH CHEMICAL INDUSTRY SLOWED 
BY DELAYS IN GETTING BUILDING MATERIALS 


= r enactment of the Foreign Aid 
Bill has freed the British Govern- 
ment of a serious worry. Without 
such external assistance British raw 
material imports would have had to be 
cut in the second half of 1948. Whole- 
sale unemployment and industrial dis- 
location would have been the inevi- 
table consequence. With the Euro- 
pean Recovery Program in force it will 
still be difficult to do more than main- 
tain present standards of consump- 
tion and employment. But the fear 
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that the domestic economy would 
have to put up with further cuts in 
raw material supplies to prevent prema- 
ture exhaustion of the country’s gold 
and foreign currency reserves has been 
allayed. The program of the Eco- 
nomic Survey for 1948 will now be 
regarded as a minimum program, to be 
amended and improved as the foreign 
exchange position is eased by Ameri- 
an aid. 

Rise of prices and costs has reached 
proportions which threaten to upset 
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McQUAY research and engineering skill has pro- 
duced something new in central air conditioning 
units—a unit which through increased range and 
flexibility brings better air conditioning efficiency 
to both the comfort and the process fields. With 
a capacity range (in eight models) of from 3 to 50 
tons, McQuay’s new units have been designed to 
promote ease of installation—maximum service- 
ability. Sectionalized construction includes com- 


HEATING AIR CONDITIONING 
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entral station 
air conditioners 


pletely removable panels for easy maintenance. 
All connections are exposed and conveniently 
grouped to simplify installation and servicing. 

For universal year ’round air conditioning use, 
these units include Ripple-Fin coils, long famous 
for heat transfer efficiency. See the McQuay 
representative in your area, now, or write 
McQuay, Inc., 1622 Broadway Street Northeast, 
Minneapolis 13, Minnesota. 
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of a 9 t's alloyed to 
19 incr D meet a pighl 


TOSive conditio 


* It's centrifugall 
eatrjugally "cast to give it, th 
higher strength ari 


CAST greater metal 
ee 19 Beaty to meet a tough 
CARTRIDGE ctural requirement. It's 
= typical of what we can do in 
our Centrifugal casting department. 


In this ouee" fro sections were made and welded 
together. 


May we suggest that if you have need for any high 
alloy pipe or tube ranging in diameter from 22 
inches to 24 inches and, depending on diameter, 
up to 15 feet in length, you look into our centrifugal 
casting service. 


THE DURALU I COMPANY 





the whole economic apparatus. Th 
government has therefore decided 
a policy of wages and prices stabjliz. 
tion at levels reached around the typ 
of the year and hopes that wherev 
possible industry will lower its seljj 
| prices. In the chemical industry labo, 
relations have always been very good 
and the aim of stable wages should no 
therefore be opposed if pursued on , 
| nation-wide scale. Most prices are syb. 
| ject to official control and have bee, 
raised only when higher raw materia) 
costs made it imperative. Some chemi. 
cal products which are not official); 
controlled have undergone consider. 
able price changes. However, as the 
| manufactures in question are largely 
unessential and excessive price ad- 
| vances entail a contraction of demand, 
| they have been increased in price only 
when special circumstances called for 
| if. 


Rising Costs 


Producing costs, on the other hand, 
have risen substantially. Not only are 
wages, fuel costs, raw material prices, 
transport charges and other items of 
current expenditure much higher, but 
plant replacement, repair and modemi- 
zation represents a greatly increased 
charge on production. Th.s factor is 
frequently ignored by the control 
authorities when dealing with applica. 
tions for permission to raise selling 
prices, on the ground that full-capacity 
use of existing plant offsets the impact 
of higher construction and equipment 
costs on the charge for obsolescence 
and depreciation per unit of produc 
tion. If, it is argued, plant wl pew 
ment are more expensive now, the 
manufacturer can nevertheless calcu 
late with the former rates of capital 
expenditure per unit of production 
because he is making better use of hi 
plant capacity. 

What rates of obsolescence and de- 
preciation are appropriate for chemical 
plant and apparatus has long been 4 
point of contention between chemical 
industry and tax authorities. As chem: 
cal plant is comparatively short-lived 
it must be written off quickly. Many 
British manufacturers feel that the 
present prices for chemicals provide 
no adequate return for plant deprecia- 
tion, and maintain that the pt resent 
high rate of plant utilization and the 
consequent need for earlier replace 
ment support the claim for higher 
depreciation allowances. As a matter 
of fact, most firms have raised their 





allocations to plant reserves from cur 
rent profits, and at least one leading 
firm has stated that some of the plant 
and buildings added last year to meet 
present demands have cost more than 
| their real value in more normal times 

The rise in cost of new plant and 
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Ultrawet K’s | 
and, New quality detergents 
only 4 h f hat’ " 
1 for in the form that's easiest, 
most economical for you. 

at, i a : 
| “ You can get Atlantic’s new K series Ultrawets in the | 
y are ° a 
ices form that best suits your processes — flakes, liquid 
S ot or beads. 

but : : 
emi- Superior wetting, sudsing and detergent properties 
ms make these improved alkyl aryl surface-active agents 
rtrol efficient and economical for cleaning compounds, cos- 
oa metics and industrial processes. They are immediately 

Ing or | eC : —_— 
cit available in quantity. 
_ The efficiency of K series Ultrawets is greater in 
aes hard water. They save the trouble and expense of 
duc- softening water. | 
» se : 

the As a liquid, Ultrawet K’s are pale amber in color, 
re and odorless (no kerosene or sludge odor). As flakes 
ion and beads, they approach the compounder’s ideal of 

hi whiteness and lack of odor. 

de- Ultrawet K’s are the latest achievement of an 
" organization that has produced quality detergents 

ical and wetting agents for over 10 years. Atlantic’s great 

mr research facilities assure a product of uniform, high 

ed - ' 

ae efficiency. The physical data: 

the 

ide Ultrawet K Ultrawet 30K Ultrawet SK 

~1a- Flakes Liquid Beads 

he Wt. % Active Sulfonate—min. 85 25.5 35 

e 

ce- ' 
1€I 

ter 

eir For samples, further information and quotations, write or wire 

uI- 

-| THE ATLANTIC REFINING COMPANY 

ng 

int f }=CHEMICAL PRODUCTS DIVISION 

et 


an 260 South Broad Street, Philadelphia 1, Pa. 
es. Chamber of Commerce Building, Pittsburgh, Pa. 
nd Hospital Trust Building, Providence 1, R. I. 





CHEMICAL ENGINEERING ¢ MAY 1948 ¢ 











..- heres the ory: 


¢ 


* Sparkler Horizontal Plate Filters handle any liquid 
from heavy varnishes to light alcohols. 

* Equally efficient performance on intermittent or con- 
tinuous operation, under a wide range of temperature, 
pressure and viscosity conditions. 

wo Equally effective whether removing carbons and con- 
tact clays or clarifying and polishing with filter aids. 

* Patented Scavenger Plate permits complete batch fil- 
tration. (It’s virtually an auxilliary filter with an inde- 
pendent control valve.) 

* Unexcelled filter cake stability——no slipping or 
breaking. 


"why? 


Because filter media are supported on a horizontal plane 
and filter aids floated into position uniformly; filtration 
takes place uniformly over entire filtering areas. Flow 
through filter is always with gravity. 

Sparkler Filtration Is Engineered Filtration—we invite 
correspondence on your problem. You will receive the 


advice of filtration scientists with a quarter of a century” 


of experience in a specific field. 


SPARKLER MANUFACTURING COMPANY 


MUNDELEIN, ILLINOIS 


delay in delivery of chemical machip. 
7 have forced many chemical firms 
which have embarked on expansion 
schemes to review their calculations 
They generally find that they have 
underrated the capital expenditure jp. 
volved but often manage to offset 
the adverse effect of cost increases 
by incorporating improvements jp 
their delayed plans. Pasnsontl the 
revised plans provide for larger capaci- 
ties as practical experience has shown 


| the demand to be greater than antic. 


pated. Delays in the delivery of chem. 
ical plant are as irksome as ever. Many 
of the most important development 
projects have had to be deferred be. 


| cause the plant required cannot be ob- 
| tained at present. Official control of 


new industrial schemes, though in- 
tensified because of the shortage of 
structural steel and engineering prod- 
ucts, is not impeding development in 
the chemical industry as much as was 
feared, since chemical factories are 
ranking high on the government’s pri- 
ority list. But the physical limitations 
in the way of increasing supplies of 


| chemical plant are quite definite and 


| to decide which lines of 


| 
_ °° 22 eee ‘ 
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being felt by all expanding companies, 


Change in Research 


One result of the difficulty of se- 
curing plant for new processes has 
been a change in research activities. 
While theoretical and laboratory re- 
search is still being carried out on the 
largest possible scale commensurate 
with the available labor, translation of 
research findings to the pilot plant and 
commercial cole must necessarily wait. 
Managements are faced with the di- 
lemma of either diverting new plant 
needed to enlarge established produc- 
tions to new products or postponing 
the development of new products and 
processes in the interest of meeting the 
needs of their customers for traditional 
manufactures. The choice is not easy 
and producers are investigating market 
conditions for potential products care- 
fully. Moreover, they try to deter- 
mine likely trends in various consum- 
ing industries long in advance in order 
research 
should receive priority. 

This difficulty of following up re- 
search advances on the semi-commer- 
cial level explains why so many new 
chemical developments have been an- 
nounced and so few of them are being 
applied in practice. From official and 
private computations it appears that 
the demand for various essential chem- 
icals in common use will not be fully 
met before 1951 even though addi 
tions have been and are being made 


to production facilities for them. In 


the circumstances the dice are heavily 
weighed against new products which 
have still to prove their commercial 
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i An SK Rotary I low Indic ator... Through one or two sight glasses tensile 

Vv 7 . . > . . . 

t Installed in a pipe line... At one or opposite sides of the indicator. 
Permits observation of flow . . . 


‘ Shows the condition of fluids . . . Rene mae 
' At a glance. 


f Costly batches can be saved... 
Continuous process can be maintained... 
And equipment damage prevented. 





By installing an SK Flow Indicator ... 


Che slightest fluid flow... 


. Causes rotation ... 
. Of a five-bladed, plastic rotor .. . SK Bulletin 18-W contains complete details... 
Whose motion can be observed . . . Send for your copy—today. 


SCHUTTE and KOERTING Company 
WManupacturing Engineers 


JET APPARATOS © CONDENSERS AND VACUUM PUMPS + ELAT TRANSFER EQUIPMENT 
VALVES © ROTAMETERS + FLOW INDICATORS + GEAR PUMPS + STRAINERS 
Ci BURNING EQUIPMENT + SPRAY WOZZLES AND ATOMIZIRS + RADIAFIN TUBES 
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THIS ISN'T 
THE “NEW LOOK” 
IN MODERN 
CONVEYING 
METHODS 


‘ 








Mais 
This is strictly atmosphere for tourists. Real low-cost, high efficiency 
in material handling calls for Standard Conveyors . . . as sections, 
systems or portable powered units. Standard Conveyors are built 
to handle everything from metal bolts to cotton bales. They put 
manpower where it -belongs—on the encsag line. To make sub- 
stantial savings in your shop or warehouse, find out how Standard 
Conveyors can be used for all kinds of material handling, piling or 
moving. Standard Conveyor Co., General offices: North St. Paul 9, 
Minn. Sales and Service in Principal Cities. 





FREE HELPFUL 
v4 LITERATURE 
Send for Standard's 


Coteleg. See how 
conveyors ore used 

in every field 

of industry. Ask t 


for Bulletin No. CM-58 


CONVEYORS 


| value and are not established profp 


earners. Leading chemical manufag 
turers in Britain realize that neglegt 
of research and development would be 
fatal, but not all of them find it 

to strike the happy medium betwee, 
extension of existing production and 
preparation for new production. This 
problem is particularly difficult jg 
those younger branches of the jp 
dustry in which very little practical 


| experience has as yet been gathered 


about production problems, marketing 
opportunities, and the relative value of 
different products to various potentia] 
consumers. 

Quite a few small and medium. 
sized chemical companies have a 
proached the organized capital market 
with new share issues. All these firms 
are in need of larger production fz. 
cilities and find it impossible to finance 
these out of their own resources. With 
taxation at its present high level any 
new development of importance re. 
quires outside financing. Public funds, 
however, are easily attracted to the 
chemical industry as few chemical 
shares are quoted on the London Stock 
Exchange and interest in the industry 
is growing. New capital issues are 
therefore regularly over-subscribed. 

The chemical export trade has de- 
veloped satisfactorily so far this year, 
and it is hoped that the new export 
targets will be attained. These new 
objectives are substantially smaller 
than the targets fixed originally but 
demand an increase by one-tenth in 
exports of chemicals, dyes, paints and 
pharmaceuticals over the best months 
of last year. In the first half of 1948 
they are to reach 165 percent by vol 
ume of the average exports of 1938, 
and in the second half thev are to 
rise to 173 percent. 


British Reveal Operation of 
Low Energy Pile at Harwell 


Tue graphite low energy pile at the 
British Government's atomic research 
unit at Harwell started operations last 
August. 

The secrecy surrounding certain 
operations at the research center was 
lifted when the Ministry of Supply 
made public an address made to the 
Atomic Scientists Association by Dr 
H. W. B. Skinner, deputy director 
at Harwell. 

Skinner also revealed that a simple 
cooling mechanism had since been 
put into action and the power had 
been taken up to the rated figure 
of 100 kw. and bevond for short 
periods. This pile was built for 
experimental nak in physics and on 
materials: its flux was small for the 
manufacture of tracers, but the pile 
will produce 5 to 10 curies of radio 
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@ Wherever advanced methods em- 
ploying abnormally high pressures 
and temperatures require controls 
with stamina and precision, Call for 
Climax. The wide experience of Climax en- 
gineers,— the great skill of Climax crafts- 
men are at your command to insure con- 
tinuous, accurate, uninterrupted operation. 


In the processing of petroleum products, 
synthetics, resins, plastics and chemicals, 
scores of thousands of Climax valves meet 
daily the critical needs of modern industry. 
From the wide variety of automatic process 
control valves in the Climax line, you, too, 
can find the ideal solution to your problem. 


Climax engineers are ready to aid you in 
every way. A letter from you will put them 
to work for you. Write today. 


CLIMAX ENGINEERING COMPANY 








Controls Division 

























@ Cut away view of the 86 
Climax Diaphragm Control 
Valve . . . tested, approved 
and PREFERRED for excel- 
lent process control. 2 to 16 
inch size. 125 to 5000 pounds 
pressure. Temperature up to 
750°. 





Frequently 


3 TIMES 
MORE SERVICE 
FROM COTTON 
FILTER CLOTHS 


—when im pre gnated with 


IHORATEX 


S$ PAT OFF 


®@ Resists corrosive action of 
Alkaline and Caustic solu- 
tions. 


@ Mildew and rot resistant 


® Frequently outlast untreated 
fabrics three to one 


© Fewer washings required 


@ More continuous press oper- 
ation 


@ Maintains filtering capacity 
@ Smooth surface 

@ Cakes come away easily 

@ Reduces gumming 

@ Less shrinkage on press 


@ May be used in cold or boil- 
ing filtrations 


@ May be used with hydrocar- 
bon solvents 


© Non-capillary 
@ Better filtration 
® Soft, flexible—sews easily 





FREE TRIAL 
Send us, prepaid, a roll 
of your cloth for finish- 
ing. Try it under actual 





plant operations. 





Information and samples on request. 


METAKLOTH 
COMPANY 
LODI, NEW JERSEY 














phosphorus of low specific activity 
a month. 

In the next Harwell pile which 
should be working during 1948, the 
power of operation will be in the 
region of several thousand kilowatts, 
because the cooling of the uranium 
will be accomplished by passing a 
mh hs stream of air in the chan- 
nels around the rods. 

The metal will be sheathed with 
aluminum to prevent oxidation and to 
contain the fission products. The 
emerging gas temperature would, how- 
ever, be too low for efficient produc- 
tion of electric power, but it is hoped 
to use heat of the pile for warming 
buildings. 

This pile will operate at a neutron- 
flux of something like 100 times that 
of the first, making possible produc- 
tion of nearly all the radioactive 
tracers required for the country. A 
few useful isotopes would be limited 


FRENCH AND ITALIAN CHEMICAL INDUSTRIES WILL 
BENEFIT FROM PROPOSED CUSTOMS UNION 


USTOMS and economic union be- 
a tween France and Italy is expected 
to lead to a growth of cooperation 
and understandings between the chem- 
ical industries of the two countries, 


as_ their 
closely interlocked. 
the customs union was 
March, 
a joint Franco-Italian commission and 









in quantity and a few others 
only be manufacturable by the 
of a cyclotron. The pile will ppp 
a powerful source of fission pra 
distributed among the 35 
from zinc to gadolinium, anda a 
quantity of plutonium for ¢ 
mental work. 

The pile would also be impom 
in the study of the irradiatigg 
various materials in an intense at 
phere of neutrons. These piles 
probably be followed by others, 
directly concerned with power produe. 
tion. 

Another aspect of the work at Hap 
well covers development of measugj 
instruments for radioactive radiatt 
among them are a number of type 
of health instruments, one of tt 
is a hand monitor for makin 
that workers who had handled radie 
active products had no residual ge 
tivity left on their hands. 


Du 





























economies become more 
First protocol for 
signed in 
after six months of study by 


——— 
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DOYLE & ROTH MEG. 
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INDUSTRIAL 
HEAT EXCHANGERS 


SALT WATER HEATER 
BRONZE 

N.R. B. 
TUBES * CUPRO + NICKEL 
SHELL * SEAMLESS STEEL 
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Dust rides this Cooling Slipstream 
COTE cnt AMA 





DOWNTIME IS DESIGNED OUT... OF 
C-W SEALEDPOWER MOTORS 


THIS EXCLUSIVE DESIGN gives you years and years of 
cool, clean operation on the dirtiest jobs without time 
out to clean out dirt-and-dust-traps common to other 
totally enclosed motors. Even airborne lint that packs 
and clogs is no problem. It can be cleared from 
the air grille of the fan-cowl with a whisk of a 


brush, while the motor is running. 


CROCKER 





ELECTRIC MANUFACTURING COMPANY, AMPERE 3, N. J. 





FRAME IS RUGGED CAST IRON to resist the effects of 
moisture and corrosive conditions like those in textile 


finishing and chemical plants. There is no steel to rust. 


AVAILABLE IN NEW RATINGS. . .3 to 40 hp at 1800 
rpm. Write for Bulletin SL-300-2 giving full details 
of this unique Crocker-Wheeler Sealedpower Motor. 
Also, get complete descriptive data on the 
general C-W line of AC and DC motors and 


generators, and flexible couplings. 


WHEELER 


A Division of The Joshua Hendy Corporation 
Branch Offices: Besten, Chicege, Cincinnetl, Cleveland, Les Angeles, New York, Philedelphie 
Sen Francisco, Pittsburgh, Washington, D.C. — Representatives in principal cities. 


QUALITY MOTORS AND GENERATORS SINCE 
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For pressures and vacuums... . with ranges from water inches 
up to 30,000 P. S. I. . . . there’s an ACRAGAGE scientifically 
designed to give you dependable precision on steam, oil, gas, 
chemicals, water, or brine. ACRAGAGE comes in a wide variety 
of sizes — 442", 6”, 8%”, or 10”, with wall, stem, or true flush 
mountings. ACRAGAGE cuts down your 

operating expense . . . protects you 

against costly errors and inaccuracies. 


20% to 30% 
Longer Zowrdon Tubes 


Bourdon tubes in the ACRAGAGE are 
20% to 30% longer than average . . . resulting in the following 
advantages: less strain per unit length on the spring; increased 
durability; longer fatigue life; heavier wall thickness for added 
safety; greater tip-travel — providing sus- 











tained accuracies to within one-half of 
one percent! 

Remember ACRAGAGE — a quality 
product made by skilled craftsmen from 
materials which meet rigid standards, in- 


WRITE for folder on 
SPECIAL Type 200 
Low-Pressure 


BELLOWS GAGE 











cluding Army and Navy specifications. 











meetings between industrialists of the 
two Latin lands. 
| A domestic market of nearly } 
| 000,000 people (including 
| Africa) will allow considerably mop 
concentration and lowered costs of 
| production in some of the chemiqj 
| industries, according to the joint com. 
mission. This means better prospeet 
for exports. 
In the soda field, Italy is y 
to enter the export field extensj 
but the French hope to raise the 
exports of carbonate to 240,000 tons 


by 1952 and of caustic soda to 129.§ = ¢ 4 
| 000 tons. 1643 
| Coloring matter exports as a whole tened 
i 


should remain fairly evenly divided § waraulic 
between the two countries, but with Jould be = 
specialization in individual products, 
Export goal for 1952 is set at 20,000 
tons for the bi-country total. 

France is likely to continue the PU! 
dominant partner in exports of phar. 
maceuticals. 


Fertilizer Outlook 


In phosphate fertilizers, Italy should 
be able to meet her needs, while 
France will continue reduced exports 
to other countries. Both countries 
plan to increase nitrate fertilizer out 
put sufficiently by 1952 to cover pre 
tically all their needs, in contrast to 
the large prewar imports. Italy will be 
able to furnish all France’s citric acid] 
needs and continue to export. In 
the field of gums and resins, the two 
countries may be able to supply each 
other more fully than in the past. 

The same joint commission has 
brought together considerable infor 
mation on 1947 output and structure 
of the chief branches of French and 
Italian chemical industry. 

In nitrate fertilizers the French 
industry produced 178,000 metric tons 
last year, and the Italian industry 
about 100,000 tons. The French 
hope in the next few years to boost 
their output nearly 100 percent, but 
expect consumption to rise even 
faster. But the Italians, with plans 
for tripling their output, would k 
able to ship 75,000 tons a year to 
France. So on balance, if these large] Were’s ; 
scale plans materialize, the two cout — 
tries will need to import very little pe 
after 1952. , 

France’s nitrate fertilizer industry ! 
not concentrated, financially or other 
wise, except for the 25 percent of the 
plants owned by the State. About 
27 plants are active in the industry 
most are in the North and Southwest 
In Italy, on the contrary the grea 
Societa Montecatini with several sca 
tered plants, two Vetrocoke group 
(plants at Porto Marghera near Ver 
ice) and the Societa Terni (at Tem 
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J rss Torricelli, Italian physicist, has- ), 1840—Steam pump engines were F 1918 —towen “Red Band” Electric 
dle tened the development of modern helping to keep water out of mines. Motors were introduced. Soon, these } 
ed Biydraulic pumps w hen he found water But low-cost electricity which put the big rugged, industrial-type motors gained wide 
th uld be raised in a tube by air pressure push behind pumping was still to come. recognition in this and other industries. 


-PUMPS...IRON HEARTS OF INDUSTRY! 
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4 Today — Electrically 
driven pumps form the 


iron hearts of industry and 
vital public utilities. Pumps 


— 


aC keep water, oil, gasoline and 
. many other essential fluids and 

id gases flowing. 

In On pumping jobs of all kinds, 


you'll find precision-built 
Howell Industrial-type Motors 
giving dependable performance 


as year after year. 

or 

me Howell Motors are also an 
nd important source of power for 







fans, conveyors, machine tools 
and other industrial equipment. 

Are you using Howell 
Motors? 












h 
st 
ut 
en 
ns 
be 
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|] Here's another precision-built Howell / =~ 
n- Motor . . . industrial type with copper or 
1, bronze bar rotors specially insulated | 5 
“ tatically and dynamically balanced. 
* ~~ 
eT : 
hd 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. ! 
Manufacturers of Quality Industrial Type Motors Since 1915 








Howell Enclosed, Fan-Cooled Motors—Type K 
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EVEN HIGH-UP! 


all-metal 
THERMOMETERS 


Clear, boldly marked scales make Westons preferred for 
inaccessible locations. Easily mounted at any angle for 
convenience in reading. Sturdy, all-metal Weston con- 
struction assures years of accurate dependability. 
Available in sizes, ranges and stem lengths for most 











applications. Ask your local jobber or Weston representa- 
tive for complete information. Weston Electrical Instru- 
ment Corporation, 660 Frelinghuysen Avenue, Newark 5, 


New Jersey. 









MODEL 122-D MODEL 222-D 
heavy duty — heavy duty — 
straight form angle form 
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| account for nearly 90 percent of the 
output. 

Production of phosphate fertilizer, 
in France during 1947 was 230,099 
tons and in Italy about 200,000 tons 
Both countries hope to increase yt. 
put 30 or 40 percent during the ney: 
few years. Financially the industy 
| is quite concentrated in both coup. 

tries. In France, 40 percent of the 

capital is represented by the Societe 
| Saint-Gobain, and 25 percent by the 
| Etablissements Kuhlmann; in Jy 
| 70 percent is under Montecatini. Ac 
tual plants however are both numer. 
ous and scattered. The 65 French 
plants range from 1,000 to 60,009 
tons in capacity; while Italy has 74 
plants. 





Sulphuric Output Grows 


Sulphuric acid output was some- 
thing over 1,000,000 tons in France 
last year, and about ‘250,000 tons in 
Italy. Each country however hopes 
to increase output by 800,000 tons 
over the next few years, for their own 
needs. Here (and for the phosphate 
fertilizers as well) the outtien arises 
of whether Italian pyrites will be avail- 
able to meet some of the increased 
demand, since the quality of these 
pyrites is falling off. 

Italy produced more dyes and color- 
ants than France in 1947. Her out- 
put reached 20,000 tons (9,000 ex 
ported) compared to 14,000 tons 
(3.600 exported) for France. More 
of Italy’s semi-finished exports may 
flow to France under the customs 
union, reducing the French demand 
from other sources. 

Both French and Italian dye indus- 
tries are highly concentrated. Fran- 
color, a trust created by the Germans 
under the occupation and now owned 
51 percent by the French State, ac- 
counts for 75 percent of output 
through its Paris region factories. Fit 
teen percent is produced by the SIBA 
group (plant at Saint-Fons) and the 
rest by Mulhouse. In Italy, Monte 
catini accounts for about 60 percent 
of the total production. 

Plastics output is still low but e- 
panding rapidly in both countnies 
France produced 12,600 tons in 1947 
and Italy 23,000 tons. Principle types 
produced were as follows: 


France Italy 

Tons Tons 

Cellulose acetate 1,400 1,000 
Vinyl 4,200 900 
Phenol 6,000 10,000 
Amino 1,080 4,006 
Celluloid 1,500 
Other 2,60 


The French hope to quadruple 
their output in the next few years 
and the Italians plan to raise thei 
by 50 percent. A considerable degre 
of concentration exists in France @ 
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Stainless steel was selected 
by this suifite pulp mill to 
forestall corrosion of blow- 
pit drainer bottoms. Liquor 
drained through perforations 
in the stainless steel plate is 
awater solution of sulfurous 
acid and calcium bisulfite. 
Secondary benefits are im- 


“Pproved cleanliness of both 
-fequipment and solution. 
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PROoDU¢ fT 


@ Expenses promptly begin to drop when 
you install equipment made of Republic 
ENDURO Stainless and Heat-Resisting Steel. 


The reasons are simple. ENDURO is remark- 
ably easy to clean and to keep clean . . . saves 
you money that way. It is strong and tough, 
resistant to roughest use . . . a profitable, 
long-term investment. Then, too, long-last- 
ing ENDURO resists the action of most 
acids and alkalies ... is free from the dam- 
aging effects of rust and corrosion... never 
needs painting, plating or refinishing. And, 


Oo F 


HEMICAL ENGINEERING « MAY 1948 « 


REPUBLI€E 


“STAINLESS STEEL cuts 
our maintenance costs...” 
—ay frrocesising flant superintendents 


it retains its high physical qualities at elevated 
temperatures. 


You'll save on maintenance—and you'll cut 
replacement costs, too—when you specify 
one of the wide range of ENDURO Stainless 
and Heat-Resisting Steels. Talk with your 
equipment manufacturer, or write us for 
more information. 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Obio 


GENERAL OFFICES « CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, New York 


STAINLESS STEEL 


RESISTANT TO RUST AND CORROSION ¢ RESISTANT TO HEAT « HIGH IN STRENGTH ¢ EASY TO FABRICATE 
EASY TO CLEAN ¢ FREE FROM CONTAMINATION ¢ EYE APPEALING @ LONG LASTING « LOW ULTIMATE COST 


STEEL 
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SUBMIT YOUR 
GRINDING PROBLEMS 


WILLIAMS 


“The Leader in the Industry” 





STANDARD 
MACHINES FOR ANY 
REDUCTION JOB 


© CRUSHERS ® GRANULATORS 


GRINDERS ® AIR SEPARATORS 
SHREDDERS ® DRYER MILLS 
© PULVERIZERS © SCREENS 


W auams is the world’s largest organization of 
crushing, grinding and shredding specialists and 
have developed standard machines for the reduction 
of practically every material whether animal, mineral 
or vegetable. No matter what your particular job 
consists of—grinding chemicals to 400 mesh, crushing 
4 feet cubes of rock or shredding steel turnings, you 
can profit by Williams’ experience. 


Our modern, up-to-date Testing Laboratory is at your 
service—why not send us a sample of your material 
and let us make a test run—all in strictest confidence. 
The Williams Engineering Staff offers its assistance 
to all industries. 





THE WILLIAMS PATENT CRUSHER & PULVERIZER to. | 


2706 North Ninth St. St. Louis 6, Mo. 
Sales Agencies Include 

CHICAGO 5 NEW YORK 6 PHILADELPHIA 2 

37 W. Van Buren St. 115 Broadway 15th & Market Sts. 
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_ tries and’ undiminished popularity of 
| oxy-acetylene welding in metal fabri- 
| cation has upset supply-and-demand 
| relations in the Commonwealth cal- 


| start in Australia’s plastics industn 


| ued, however, production of calem 


| consumed in production of acctyleng 
| black for use in dry-cell batteries. Ele 
| tronics Limited, of Melbourne, is p@ 
| ducing acetylene black under a 2 


| the French is under the Solvay hold 


| January’s devaluation of the france does 
| not seem likely to have much stimp 





the hands of Saint-Gobain, Rhone. 
Poulenc and Francolor. In Jj 
Montecatini has a quarter of the og. 
put Apart from these major fim, 
nowever a vast number of small « 
tablishments have entered the plastics 
field. 

Soda products output in France gy 
580,000 tons for carbonates and 225. 
000 tons for caustic soda. Of thes 
quantities about 180,000 tons of eg 
bonate were exported and about 60, 
000 tons of caustic soda. In Tigh 
carbonate output was 132,000 tons 
and caustic production was 170,09) 
tons, with none exported. All of the 
Italian output and three-quarters of 


ing company. 
So far as French chemical exports 
are concerned in the near future, last 


lating effect. Latest government price 
figures show semi-finished chemicals 
up about 50 percent and finished 
chemicals doubled in price since the 
beginning of the year. 


Australia Faces Shortage 
of Calcium Carbide 


Extension of carbide-based sym 
thetics by Australia’s chemical indus 





cium carbide market. Against an an- 
nual production of 5,000 tons, de. 
mand has soared to 17,000 tons a year 
Most of this is absorbed by the five 
acetylene plants of Commonwealth 
Industrial Gases Ltd. 

But increasing amounts are finding 
use as starting material in the sy 
thetic chemical industries. Imperial 
Chemical’s Australian branch plant 
use CaC, in the production 
trichlorethylene and perchlorethylene 
It will soon be required in the man 
facture of polyvinyl chloride, tetr 
chlorethane, pentachlorethane ap 
hexachlorethane, now planned by ICI 

Timbrol Limited, the fabulous 4 


will be in the market soon for cal 
cium carbide. It will be used in the 
synthesis of melamine resins, am 
undisclosed production plans call fo 
still more CaC,. Timbrol disconti 
















; 
: 
cyanamide and dicvanodiamide, bot 


derived from carbide. 
Considerable quantities also 


cense arrangement with Shawiniga 
Chemicals Limited. 
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ANOTHER B&W “FIRST” 


FOR BETTER 


The 2,000,000-volt x-ray machine shown at 
left in the photograph above is the newest and 
largest of twelve similar machines used by 
B&W to make certain that welded seams in 
heavy steel pressure vessels meet industry code 
specifications. Largest ever constructed for in- 
specting welds, this newest unit is eight times 
as powerful as the average hospital x-ray. 
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PRESSURE VESSELS 


This pioneering step typifies the advanced 
methods that extend to all phases of process 
equipment construction at B&W ...of B&W’s 
unending search for better tools and better 
methods to supply the process industries with 
safest, and soundest pressure vessels of carbon, 
alloy, and Croloy-Clad plate. 
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FOR MORE INFORMATION ON “NATIONAL” GRAPHITE AND “KARBATE” IMPERVIOUS GRAPHITE BUBBLE CAPS AND TRAYS, 
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“National” Graphite and “Karbate” Impervious 
Graphite bubble caps and trays last equally well 
in towers where either acid or alkaline conditions 
exist or where these conditions exist alternately. 
They are widely used in the organic and inorganic 
chemical fields, in scrubbing, absorption, and 
distillation towers. 



















OTHER ADVANTAGES ARE: 


1 Easier to install because of the one-piece bubble 
cap construction. 


2 Light weight with adequate strength. 





3 Highly resistant to thermal shock. 


4 No metallic contamination or plugging of slots 
by the products of corrosion. 












A typical installation of 
“National” bubble caps and 
trays in a brick-lined tower. 
Monolithic or fabricated trays 
are easily adapted to all types 
of tower construction, including 
standard “Karbate” towers. 


Cutaway section of a “National” bubble 
‘. “Rattend” and “Kerbate’” eeeiiiaail P cap, illustrating the exceptionally 
The terms “Natio arbate’ are registered trade-marks of stromg piece ooentendion 


NATIONAL CARBON COMPANY, INC. 
Unit of Union Carbide and Carbon Corporation These products sold in Canada by Canadian 
National Carbon Company Limited 


30 East 42nd Screet, New York 17, N. Y. 
Division Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 


WRITE TO NATIONAL CARBON COMPANY, INC., DEPT. CE. 
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ALKALL PROOFS ss: GRAPHITE BUBBLE CAPS AND TRAYS | 
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Sulphuric Acid 


versus 


Construction Materials 


Part I of a symposium in which typical 


materials of 


for services involving 


4 useful corrosion tester is this device developed to 


test W orthite. 


immersed in acid in glass container, and rotated at 


speed corresponding to service velocity of acid over 


metal. Acid is heated by 


show inside of acid container. 


RUBBER LININGS 
0. S. TRUE 
U. S. Rubber Cx 
New York, N. ¥ 


linings have been exten 
ely used for handling limited 
trations of sulphuric acid in the 
It is pos 


50 


| process industries 
satisfactorily handle 
icentrations at room tempera 
vith soft or semi-hard rubber. 
ntrations up to 70 percent may 
ndled at 120 deg. F. with neo 
special ebonite compounds. 
tory tests indicate that concen 
up to 70 percent at 158 deg. 
be satisfactorily handled with 
Concentrations up to 25 
be handled at tempera 
p to 200 deg. F. with special 
compounds 
on the above, rubber-lined 
been extensively used in 
pickling operations, the rubber 
isually being protected with in 
ngs of acidproof brick or ce 
isually being provided to pro 
the rubber against mechanical 
Rubber linings have been used 


pel 


yber 
ma 


1dV¢ 


orators and crystallizers for the 
of salts from sulphuric acid 
ms as well as for the distribution 
ind storage tanks used in con 
m with such operations. Rub 


lined tanks have been used for sul 


; 
Nur 


cid mixing tanks and are en 
itisfactory for this service if suf 


construction are evaluated 
sulphuric 


Specimens are fastened to edge of disk, 


oil bath, here removed to 


C 


THE CORROSION FORUM 


Edmond €. 


acid 


hcicnt agitation is provided to prevent 
concentrated sulphuric acid from set- 
tling to the bottom of the vessel and 
from coming into contact with the sur 
face of the rubber. 

Rubber-lined storage and _ process 
equipment is used in many industries 
such as in the pigment industry for 
handling acid solutions of ferro-sul- 
phate. Rubber-lined centrifugals are 
used for separation of solvents from 
mother-liquor. Rubber-covered fans, 
hoods, and ducks are used for the dis- 
posal of sulphuric acid fumes. There 
ire many applications of sulphuric acid 
solutions in industrial processing, and 
rubber lining is suitable for use in con- 
nection with most of these applica- 
tions, provided the concentrations and 
the temperatures as specified above are 
not exceeded. 


CAST IRON AND STEEL 
ALBERT W. SPITZ 


American Cyanamid Co. 
New York, N. Y 


1st iron and carbon steel are ex- 
tensively used in sulphuric acid 

rvice for concentrations from about 
80 percent up to and including 100 
percent. With concentrations over 98 
percent and temperatures up to 140 
deg. F., steel is recommended for 
tanks and piping. For valves and 
pumps where the velocities are high, 
chrome-nickel alloys are more satisfac- 
tory. In the range between 100 per- 
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cent and 102 percent, neither cast iron 


or steel are serviceable. Above 102 
percent steel is satisfactory with the 
same exceptions as between 98 per- 
cent and 100 percent. Where the con- 
centration is between 90 and 98 per 
cent steel is recommended for tanks 
and cast iron for pumps and valves at 
temperatures up to the boiling point. 
Both may be used for piping, although 
cast iron is preferred at the higher tem 
peratures. 

In the concentrations between 80 
percent and 90 percent at atmospheric 
temperatures, cast iron and steel are 
both reasonably serviceable for the 
various uses, although the corrosion is 
greater in this range than it is for the 
higher concentrations. For values 
much below 80 percent, the use of 
iron and stcel is not recommended as 
the corrosion rate is excessive. 


WORTHITE 
E. T. COLLINSWORTH 
Worthington Pump and Mach. 
Harrison, N. J. 


Corp. 


1rHIn stipulated conditions of 

temperature and concentration, 
there are many chrome-nickel alloys 
which can be used for sulphuric acid. 
Selection on an economic basis will 
have to consider first cost, availability, 
versatility of use and standardization 
of equipment. Worthite (20 percent 
Cr, 25 Ni, 3 Mo, 3.5 Si, 1.75 Cu, 0.6 
Mn, 0.07 max. C.) has proved cco- 
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JACKSON & CHURCH COMPANY'S With new Zenith you'll notice decreased 
ZENITH PRESS offers GREATER efficiency maintenance costs and minimum power con- 
. . « GREATER profits . . . with the hydrauli- sumption as compared to fixed-opening 
cally - operated cake discharge port or “‘float- equipment. 

ing cone.” These J] & C engineering triumphs . . . found 
Long the finest dewaterer on the market, ly im Zenith Press . . . are available to 
Zenith's new 100% automatic continuous pape: pulp manufacturers, canneries, corn 
operation assures CONSTANT. UNIFORM starch plants, fish reduction plants, meat 
discharge pressures at any predetermined packers, glue plants, and citrus and waste 
degree by finger-tip control. Cake Uniformity drying plants. 


For engineering or additional data write Jack- 
assured. son & Church ompany at Saginaw, Michigan. 


A PRODUCT OF 
JACKSON & CHURCH COMPANY, SAGINAW, MICHIGAN 


wor« weet DONE Stince oe 





Fabricated Units by Multi-Metal 





This grease strainer, shown with a set of 
inner cartridges, is an outstanding example 
of Multi-Metal's ability in the design and 
fabrication of wire and filter cloth units. 
Units like these have provided industry with 
the answers to more efficient, less expen- 
sive processing operations. Specially fab- 
ricated units can be promptly and 
economically custom-built to your require- 
ments. 


Multi-Metal also supplies a wide range of 
filter and wire cloth, of all meshes, weaves 
and metals — by the yard, piece or roll. 
For a complete description of our filter 
and wire cloth stocks and fabricating re- 
sources, write for the 32-page Multi-Metal 
catalog. Send prints and specifications for 
prompt recommendations. 


SEE US AT THE EXPOSITION 


We'll be looking for you at the Inter- 
national Petroleum Exposition, May 
15-22, Tulsa, Oklahoma. Booths 30 and 
31 in the KANSAS Building. 


Multi-Metal ff 











Wi 


RE CLOTH COMPANY, INC 


eT. son Ave New York 





nomical for pumps, valves, companioy 
flanges, hose nipples, bar stock, sere, 
machine products, and welding eg 
trodes. 

Service limitations, as found by |g}, 
oratory test and much plant expe 
ence, are as follows: At ambient tep 
peratures, all strengths of sulphur. 
acid may be handled satisfactorily, }, 
the 45 percent range the limit is |7; 
deg. F.; for a 93 percent solution jt ; 
around 125 deg. F. max.; for 98.49 
percent, 160 deg. F. max. 

A few of the hundreds of installs 
tions of Worthite pumps and valve; 
in sulphuric acid services are listed be. 
low. Product made, services involved 
and solutions handled are listed ip 
order. 

Batteries; circulating; pure sulphur 


acid. 

Byproduct coke; saturator; ammoniuy 
sulphate. 

Blectrolytic caustic soda; dryers, evapo. 
rators, filters; 66 deg. Be. sulphuric 


acid, caustic soda. 

Cellulose acetate; mixer, acetylator, re. 
covery; sulphuric acid, bleach, celly. 
lose acetate, acetic acid, acetic anhy. 
dride. 

Phosphoric acid (wet process); agitat. 
ors, mixers, filtering, measuring, evap- 
oration; 94 percent sulphuric acid 
slurry phosphoric acid 

Petroleum refineries; treating sludg: 
separating, circulating, alcohol re. 
covery; 30-66 deg. Be. sulphuric acid 
(to boiling point); acid sludges, caus- 
tic soda 


Following are the results of some 
plant tests on Worthite in sulphuric 
acid. 


1. Diluting tank in chamber plant; ? 
percent sulphuric acid; 104 deg. F 
specimen exposed 198 hr.; 0.03 mils per 
yr.; no pitting. 

2. Acid recovery from sludge: 15-35 
percent sulphuric acid plus sludge, tar 
and oil; 120-200 deg. F. (176 deg. F. av.) 
specimen exposed 450 hr.; unaerated 
agitated violently with live steam; 1’ 
mils per yr.; no pitting. 

3. Acid recovery from sludge; 15-35 
percent sulphuric acid by wt. in large 
vol. sludge, oil and tar; 120-200 deg. F 
(176 deg. F. av.); specimen exposed 70 
hr.; unaerated; agitated violently with 
live steam; 79 mils per yr.; max. pit 
12 mils 

4. Acid recovery from sludge; 35 per 
cent sulphuric acid and sludge to whic 
was added 86 percent alkylation acid re 
sulting in conc. of 58 percent sulphuric 
148-255 deg. F. (196 deg. F. av.); speci- 
men exposed 380 hr.; unaerated; agitated 
violently with live steam; 236 mils per 
yr.; no pitting. 

5. Leaching ilmenite ore; 21 percent 
“spent acid” (sulphuric) plus FeSO, and 
TiSO. (latter acts as corrosion acceler- 
ator); 194 deg. F.; specimen exposed ! 
days; unaerated; slight agitation 
15.7—49.7 mils per yr. 

6. Specimens exposed in dye range 
using algosal or indegosal dyes on piece 
goods: 66 deg. Be. sulphuric acid plus 
varying amounts of nitrous acid formed 
by continuous addition of NaNOz; 105-1) 
deg. F.: exposed 171 days: slight aera- 
tion and agitation; less than 0.1 mils per 
yr. 

7. Sulfonation of pyridene; 65 percent 
oleum plus 1 part pyridene; 329-34 deg 
F.: specimen exposed 45 hr.; unaerated 
moderate agitation with stirrer; 35 m 
per yr.:; no pitting 


A mechanically-agitated device has 
been developed to test the value ot 
: j 

Worthite for handling sulphuric acid 
under commercial conditions. It may 
be useful to readers for their own test 
ing and is shown in an accompanying 
photograph. The acid in a glass com 
tainer is held at a predetermined tem- 
perature by an automatically controlled 
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DURCO | 
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DURCO 
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Sizes 1", 1! 















The plug will turn freely under dif- 
fcult conditions, provided lubri- 
ant is maintained. 

Tough, corrosion - resistant Tef- 
lon diaphragm provides a seal be- 
ween top of plug and body to dou- 
ble the previous pressure limit, 
without leaking at the gland. This 
diaphragm has taken 10,000 turns 
without being cut or visibly worn. 


Sizes cs ly", A 2’, 3", 4", 6". 















Two of four Duriron diaphragm valves in a packaged 
Durco Heat Exchanger Unit for bright nickel plating 
service. 







DURCO HILLS-McCANNA 
(Saunders Pat.) DIAPHRAGM VALVE 


No stuffing box. Tough, resilient, 
reinforced molded diaphragm iso- 
lates the operating parts from cor-, 
rosive solutions. Closure can be ef- 
fected even over solid particles. 
Diaphragm is inexpensive and easy 
to replace. Body can remain in line. 
Sizes 1", 144", 2”, 3” and 4”. 




















































"}  DURCO SERIES 35 Y VALVES 
a Bull. 615 


F.§ Recommended where lubricant is 
+, pundesirable and for close regulation 
of flow. Unusually straight flow as 
compared to most Y valve de- 
signs. Readily adapted to air 
operated motors. Can be 
¢; Fconverted to angle valve 
Eby changing body. 

Sizes 1", 144", 2”, 3", 4” and 6”. 


Four of the several hundred Duriron Y valves in one 
plant that handle organic acid with H,SO. contents of 
1%% to 30%. 


These Durco Valves give you 


This Duriron top-lubricated plug valve has handled 
MAXIMUM CORROSION RESISTANCE. Made of Durco’s nitric acid and acid lead acetate for over 18 years. 


high silicon irons, Duriron and Durichlor, they have perma- 
nent resistance to every common corrosive. Unexcelled for sul- 
furic acid. Excellent for nitric, hydrochloric, acetic and hun- 
dreds of other corrosive solutions. 


WIDE RANGE OF APPLICATION. These valves are the 
most popular types for corrosive service. Almost any problem 
of corrosive flow control can be solved with one of these de- 


signs. Check, angle, plunger-release, three-way, float and relief THE DURIRON CO., INC., DAYTON 1, OHIO 
valves are also available. Seantts Qttenn ie Principal Gites. 








Write, wire or phone for the bulletins listed, or ask for a 
Durco sales engineer to call. 61-GM 





}§ CHEMICAL ENGINEERING ¢ MAY 1948 « 237 





SMOTHER 
EXPLOSION HAZARDS 


with R-C Inert Gas 
Generators 





In 1865, William Bullock built 
the first press which printed from 
a@ continuous paper web or roll. 
Eleven years earlier, the first 
Roots Blower was built. We're 
not good becouse we're old, but 
old because we're good. 











(Above) R-C Inert Gas Generator 
in oil refinery. Oil-fired, engine- 
driven. Capacity 45,000 CFH. 


(Left) Portable unit, on truck, for 
fost service by public utility. 
Capacity 15,000 CFH. 








Wherever inflammable gases or liquids are processed, handled or stored, 
there exists danger of fire or explosion. Such hazards are minimized in 
many plants with R-C Inert Gas Generators, which produce cheaply a 
mixture of nitrogen and carbon dioxide, in either stationary or portable 
units, with oil or gas for fuel. 
R-C Inert Gas Generators have these outstanding advantages: 
@No adjustments, for same fuel, needed 
after shut-down 


@ Operation not affected by variations in 
bock pressure 


@ Larger capacity in terms of weight and 
cost 


@ Low operating and maintenance cost 


@ Quick adjustments for complete 
combustion @ Extremely quiet operation 
Many years of satisfactory performance have proved the desirable qual- 
ities of R-C Inert Gas Generators. They are available in capacities from 
1,000 CFH, up. For explosion or fire protection, or for inert gas production 
for processing operations, you ll obtain complete dependability from R-C 


equipment. For details, send for Bulletin 100-BL4. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


805 Illinois 


Avenue. Connersville, Indiana 


a By 
‘YY A 


ROOTS-[SONNERSVILLE “Gc: 


ENTRIFUGAL 





OTARY 


ONE OF THE DRESSER INDUSTRIES + * 





oil bath. Specimens are suspe 
from the periphery of a horizontal ¢ 
of an inert, non-metallic matep 
This, by means of a variable gues 
motor, can be rotated at pcriphergl 
speeds from 0.8 to 45 fps. Glass bal 
attached to the glass cylinder wall pre 
vent rotation and vortexing of the acid 
reflux condensers maintain concentra 
tion. 


\dvantages of the method: (1) 4 
definite velocity of the acid is main 


tained over the surface of the speci 
men 2) Uniform aeration is main 
taincd throughout the liquid and ig 
contact with all the surfaces of the 
specimen. (3) Gas bubbles will nog 
adhere to the specimen to create areas 


of different potential. (4) Acid com 
centration is not lowered by introdye 
tion of moisture with air. (5) Com 


mercial plant conditions are closely 
simulated } 

Uniformity of the corrosion rates 
obtained with this mechanically agi- 
tated test equipment has been unusy 
allv good 

Galvanic corrosion between Worth 
ite and lead deserves special notice, 
In most svstems where lead and 
\WV orthite are in electrical contact with 
cach other the Worthite, or any other 
stainless steel, is cathodic to lead and 
therefore protected; lead is rarely af- 
fected by anodic contact. Obccasion- 
illy, however, lead takes on a thick, 
non-porous sulphate coating that 1s 
much more noble thay the lead itself. 
Upshot: Worthite becomes anodic to 
the coating and is rapidly corroded. 
[his can happen to any kind of stain 
less steel pump or valve in a lead-lined 
svstem, provided, that is, the sulphate 
oating forms on the lead. It doesn’t 
happen very often but may be the 
answer to occasional unexpected fail 
ures. The condition can be cured bi 
insulating the stainless from the lead 
1 bv addition of an oxidizing agent 
such as one of the chromates. 


HASTELLOY 


c. G. CHISHOLM 
Haynes Stellite Co 
Kokomo, Ind. 


ELATIVELY few industrial corrosion 
R problems involving the handling 
of sulphuric acid are caused by the 
chemically pure acid; most of the 
problems consist of handling H,SO, 
plus some other organic or inorganic 
materials. For this reason, all tests on 
materials designed to resist sulphuric 
cid corrosion should be made und 
actual plant operating conditions be- 
fore a final selection is made. Obvr 
ously it is impracticable to list, in 4 
symposium of this nature, all the poss! 
ble conditions of service and degrees 
of corrosion that might be present 


r 
Ll 
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Replaces Expensive (Bottled) Distilled Water 


The Permutit Laboratory Demineral- 
izing Unit (Model LD-6) gives mine- 
ral-free water —from a tap! The LD-6 
is designed for those who require 
small quantities (10-12 gals. per 
hour) of demineralized water for the 
usual laboratory work, and for those 
who wish to experiment with new 
processes involving ion exchange. 
Permutit demineralized water costs 
as little as 5% of the price of distilled 
water. Gone are the inconveniences 
of handling distilled water bottles! 





Voter Conditioning 


The unit is portable and may be 
attached to practically any faucet or 
raw water line. The unit is sturdy, 
compact and non-corrodible through- 
out. With the continuously-reading, 
electrolytic conductivity indicator, 
the need for regeneration can be de- 
termined at a glance. Regeneration ts 
quick and easy. 

For full particulars write The 
Permutit Company, Dept. CE-5, 330 
West 42nd St., New York 18, N. Y., or 
the Permutit Company of Canada, 
Ltd., Montreal. 


lon Exchangers, 





ATER 


FOR THE LAB! 


Materials & Equipment 





FREDERICK 
ENTRIFUGAL 


Designed to assure continuous processing of any liquids, 
corrosive or non-corrosive ... Powered by motors in the 
most popular horsepower range . . . Motors splash-proof 
and totally enclosed . . . Materials and workmanship of 
the finest . . . In constant use today in many of the 


Chemical Process Industries. 


Send for this attractive, colorful booklet which 









gives details of construction and operation of 
Frederick Pumps. This booklet will show you hou 
Frederick Centrifugal Pumps are engineered to fit 
your job. Ask for Bulletin 104, 


“ 





ESTABLISHED 1890 


IRON AND STEEL, INC. 


Pump Division Frederick 2, Md. 








any one specific problem. Howey. 
the following general data on the fog, 
grades of Hastelloy alloy—A, B ¢ 
and D—are given here to serve a. 
basis for comparing these alloys with 
other corrosion resistant materials de 
signed for the same service. 

Alloy A is satisfactory for handling 
50 percent concentrations up to the 
boiling point; for concentrations aboy. 
50 percent, alloy A is recommended 
up to a maximum temperature of ]6 
deg. F. 

Alloy B will handle 60 percent cop 
centrations up to the boiling point; for 
concentrations above 60 percent, alloy 
B is recommended up to a maximup 
temperature of approximately 300 deg 
F. Neither alloy A or B, however, js 
recommended for mixed acids or fo; 
use when sulphuric acid is mixed with 
strong oxidizing agents, such as cupri 
sulphate or ferric sulphate. 
| Alloy C will handle 50 percent con 
| centrations up to the boiling point 
| 





for concentrations above 50 percent, 
alloy C is recommended up to a maxi- 
| mum temperature of approximately 
160 deg. F. This alloy will also han- 
| dle mixed acids, such as nitric and 
sulphuric, as well as sulphuric acid 
containing oxidizing salts. 

Alloy D was developed for handling 
sulphuric acid at all temperatures and 

| concentrations. However, we would 

| like to inject a word of caution here 
in connection with using this alloy in 
equipment designed to handle a 55 
percent concentration at boiling tem 
peratures. In one application, alloy D 
heating tubes were used in a reboiler 
umit concentrating spent acid solution 
through a range of 50 to 60 percent 
strength. While this unit was in opera- 
tion, it was noticed that an accelerated 
rate of attack was made on the allo 
when the acid concentration was at 55 
percent and the temperature was at 
the boiling point. For short periods 
of time, the rate of attack was as much 
as several inches per year penetration 
The same results have been duplicated 
in laboratory tests where alloy D has 
been subjected to 55 percent solutions 
at the boiling point for long periods 
of time. No appreciable attack will be 
evident for weeks, then suddenly a 
rapid rate of attack will develop. The 
cause of this phenomenon is not 
known as vet. 

All four grades of Hastelloy alloy are 
widely used for handling sulphuric acid 
in the chemical, petroleum, rayon, and 
steel industries. Alloys A, B, and C are 
used in the form of heating coils, blow 
pipes, steam legs, agitating equipment 
pumps, valves, and piping; and alloy D 
is used in the form of valves, piping 

pumps. and bayonet tube heaters. 
In the chemical industry, heating 
tubes of alloy D have been used su 
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h PROTECTION of your products. Better protection for 
dry or wet products is provided by firmly cementing various 
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. / St ae ‘ : new packaging achievements during the past 
, more economical and more efficient container for century. The future holds even greater promise 
your specific need. Write today for complete for further important Chase Beg developments — 
, continuing to give you better and more economi- 
information. cal containers for your products. 





for Bille Bag... Better Buy Chace 
A S E Za) A G Co. GENERAL SALES OFFICES, 309 WEST JACKSON BLVD., CHICAGO 6, ILL. 
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75 East 45th St. New York 17, N. Y. Inc. 
Mines: Newgulf and Moss Bluff, Texas 
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cessfully in the Mantius-type Uphu; 
acid concentrator, as well as othe 
types of concentrators for recovery 
spent acid. In the manufacture of dye. 
stuffs, the Hastelloy alloys have be 
used in conjunction with glassine 
equipment for various sulphuric ag; 
problems—cespecially during the pro 
essing of hydrocarbons in the manufg 
ture of dye intermediates. Many app]; 
cations for alloy C are found in 
viscose rayon industry. Alloy C js ¢ 
pecially valuable to this industry x 
cause of its excellent resistance to th 
corrosive action of the sulphu 
base coagulating bath. 

The petroleum industry uses th 
Hastelloy alloys in equipment mak 
for the processing of inorganic chemi 
cals, and for the production of isopro. 
panol and ethanol. Hastelloy D pum 
rods are also used by the petroleum in 
dustry to handle hot sludge acid. Ip 
the steel industry, alloys C and D ar 
used to handle the normal 10 percent 
sulphuric acid pickling solution at 
temperature of ipproximatelh 18 
deg. I. ' 


aC 


) 
y 


STAINLESS STEEL 
W. G. RENSHAW 
Allegheny-Ludlum Steel Corp 
Pittsburgh, Pa 


rAINLESS steels offer useful resist 
S ance to attack by many solutions 
ot sulphuric acid where operating com 
ditions of processes are properly com 
trolled. In industrial processes, $s 
phuric acid is rarely used along 
usually being mixed with some other 
substances which very often have some 
effect on the corrosion rates. Certain 
salts or acids are especially effective in 
decreasing these rates, and a_ broad 
range of stainless applications are pos- 
sible when these are present 

In solutions of pure sulphuric acid 
the useful range of stainless steels is 
limited. Type 316 (0.10 max. C, 16 
18 Cr, 10-14 Ni, 2-3 Mo) and Type 
317 (0.10 max. C, 18-20 Cr, 10-14 Ni, 
3 4 Mo) possess the greatest corrosion 
resistance of the stainless steels to sul 
phuric acid. ‘Type 316 can be used in 
up to 5 percent pure sulphuric acid 
solutions at room temperature while 
l'ype 317 is useful up to the same con 
centration at 150 deg. F. Pure concen 
trated sulphuric acid (66 deg. Be.) at 
room temperature is safely handled by 
any of the chromium-nickel stainless 
steels. The intermediate concentta- 
tion ranges of pure acid solutions are 
severely corrosive to the stainless steels, 
but solutions of these same cencentra- 
tions with other materials also present 
often can be safely handled by the 
stainless steels. None of these alloys 
are suitable for fuming sulphuric acid 


+ 


It would be impossible to name the 
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N° VALVE has ever been made big 
i enough to load up a railroad 
ear. But valves, like lumps of coal 
or ore, loom up in importance 
when viewed collectively. If you 
think of all the valves in a single 
mine as one valve, you'll see that 
there’s more fact than fantasy in 
this picture. 

With wages and material costs 
mounting to unprecedented levels, 
it will pay any plant, in any indus- 
Irv. to keep a close check on valve 
maintenance costs . . . the same care- 


ful check that is too often limited to 











operating expense of larger units. 


EXCESSIVE MAINTENANCE of one 
inferior valve is insignificant, but 
multiplied by thousands, it becomes 
a serious drain on operating budgets. 

JENKINS BROS. helps you meet 
this problem two ways. First, by 
building extra endurance into 
Jenkins Valves, making them the 
longest-lasting, lowest-upkeep 
valves that money can buy. Second, 
with advice from 


Jenkins Engineers 





maintenance. 


installation, or 

For all new installations, for all 
replacements, rely on Jenkins qual- 
ity and engineering service for low- 
est valve costs in the long run. Sold 
through leading Industrial Distrib- 


utors everywhere. 


Jenkins Bros., 80 White St.. New York 
13; Bridgeport, Conn.; Atlanta; Boston; 
Philadelphia; Chicago; San 
Jenkins Bros., Ltd.. Montreal. 


Francisco. 








on any question of 


proper selection. 





LOOK FOR THIS eaegS ON MARK 
JENKINS 


—P- 


ENKINS 
VALVES 


Types, Sizes, Pressures, Metals for Every Need 


SINCE Son Ox 1864 











TICAL PIPING LAYOUTS” ts a 32-pag 
} ntaining diagrams and descriptions of ; 
, ba ping layouts with ” e re mmendatios 
‘ , for selectio 3 , , h im Te 
4 = F 4 a ta where ’ : t p rt rmar 
PEACTIGAL prpime LayouTs  igiamay request. Write JENKINS BROS 
White Street, New York 13, N.Y. 
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Pumping an Abrasive - Corrosive 


Fluid at 850° F 


A newly-devised heating system circulates 
an abrasive-corrosive salt mixture at 850° F 
and even higher. To meet these tough re- 
quirements Lawrence engineers designed a 
vertical centrifugal pump with bearings and 
packing box outside the storage tank. An 
extra heavy shaft, in conjunction with dual 
opposed discharge outlets, minimize vibra- 
tion and wear. All submerged parts are made 
of special alloys highly resistant to corrosion 
and abrasion of the hot mixture. 

Difficult pumping problems like the above 
have been our specialty for eighty-five years. 
Perhaps we can help you. 
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Ask us — no obligation. 
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MACHINE & PUMP CORPORATION 











REMOTE INDICATION OF RATE OF FLOW 


For practically all liquids—tar, 
molasses, crude oil, grease, paint, 
varnish, syrups, etc., etc.—for measur- 
ing, indicating, totalizing flow of water 
and chemicals in continuous manu- 
facturing processes and numer- 
ous other uses. Its remote indi- 


cating feature is new—get the 


complete story. 


SEND 
FOR 
BULLETIN. 
46-766 





369 MARKET STREET, LAWRENCE, MASS. 


“TOTALIZIN 
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G-INDICATIF 
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| of sulphuric acid and some other 





| Stainless steels have been used for caf 
| tanks, storage tanks and the actual nF 


| mixed acids are used. 
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numerous processes involving mixt 










terial which can effectively redugg 
tack on stainless steels to a negli 
amount. To illustrate this marke 
fect, laboratory data have shown § 
the following percentages of salts 
acids when added to a 30 percent sgh 
tion of sulphuric acid at 200 deg. F 
can reduce the corrosion rates ¢ 
Types 304 and 316 to a negligih 
amount: 




































Type 304 Type Sig 
Copper sulphate 1% i% 


Chromic acid 2 
Sodium dichromate 2 l 
Sodium nitrate 20 10 


In a pure sulphuric acid solution of 9 
percent concentration at 200 deg. F. 
with no such materials added, conp 
sion rates as high as 3.5 and 2.4 inches 
penetration per month for Type 34 
and Type 316, respectively, are not u- 
usual. 

Most of the sulphates have some in. 
hibiting effect upon sulphuric acid a 
tack. On many occasions sulphates 
are formed during reactions, and where 
these are formed in sufficient quant 
ties sulphuric acid attack is prevented 
or retarded to such a degree that stain 
less steels can be used. Laboratory tests 
in a 10 percent sulphuric acid solution 
at 150 deg. F. showed that ammonium 
sulphate additions of 15 percent by 
weight reduced metal losses on T 
316 to a negligible amount. Type Ks 
is frequently used in ammonium gab 
phate saturators, where large amounts 
of sulphates are present 

In many instances, where sufficient 
amounts of inhibiting salts or acids ate 
present with sulphuric acid, Type 304 
has been found to be satisfactory. 
Tanks for certain chrome plating sole 
tions containing small amounts of sub 
phuric acid have been made of Type 
304. Where brass pickling solutions 
have copper sulphate added to the sub 
phuric acid bath, tanks, conveyors and 
pumps of Type 304 have frequently 
been used in these applications. 

In the sulfonation of vegetable and 
animal oils, sulfonating tanks, heating 
coils and pipe have emploved Type 
316 satisfactorily where there is m0 
dilution of the concentrated 66 deg. 
Be. acid. 

By far one of the most important 
stainless steel applications involving 
sulphuric acid is that of nitration op 
erations where a mixture of sulphumi¢ 
acid and nitric acid is employed. Type 
316 is usually more satisfactory fot 
handling these mixed acids although 
Type 304 is sometimes used, depend 
ing upon the ratios of the two acid§ 
dilution and temperature involved 

































tration equipment such as kettles, pipt 
and fittings and pumps where thé 























operation. Such an engi- 
neering and construction 
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THE GREAT BATTLE between 
“orn farmers and processors on the one 
ind and H. W. Wiley and the sugar 
soducers on the other over the right 
the term “sugar” waged through a 
griod of forty years. Wiley 
ended that the sugar manufacturers 
held prior right and that their product 
was a pure, unaltered, unadulterated 
mtract of a product of nature 
C.H.O,,), which through 3,000 years 
af service had acquired a favorable 
sublic reaction. Housewives ordered 
it by name. 








con 














On the other hand, according to 
Wiley, glucose (C,H,.O,) was a mu 
tilation of nature’s cellulose (C,H,O,) 





ad was therefore not entitled to the 
benefit of its competitor's trademark. 
The opposition argued that their prod 
uct possessed comparable food value, 










boked like sugar, tasted like it, and 
by Jove it was sugar. Moreover, theirs 


was the very same product into which 

ar had to be converted in the stom 
ach before it was assimilable. Sucrose 
Champion Ware urged that the best 
way to avoid prejudice against “chemi 
aal sugar” was to let nature produce it 
m the stomach; then at least there 
would be no clash with the Pure Foods 
and Drugs Act. 


NOW CONSIDER that intelligent 
little bird, the honey bee. She is not 
equipped with a sugar breaker and 
must therefore store her fuel in the 
shape of uncrystallizable liquid invert. 
She loads her “pocket” with nectar, 
mostly sucrose of 25 Brix (25 Ib. of 
sugar for 100 of sirup), transports it 
to the comb, and adds a little invertase 
#f her own production to invert the 
sucrose. Then she fans the thin liquid 
with her wings to evaporate the liquid 
to 75 Brix and finally seals the comb 
and adds a shot of antiseptic from her 
tinger. The thing that impressed 
Wiley was the fact that when there 
was a shortage of the nectar crop, the 
bee prefers sugar which is rationed to 
her by a provident keeper. She has the 
facilities for inverting and prefers to 
do it herself to secure the alternate 





Senna 


rulose. 
The rest of the storv, that is the 
tansport of the sugar, rather pro- 
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FROM THE LOG OF EXPERIENCE 


motes James Dole’s propaganda. The 
bee’s pocket is built like a_ tanker 
fitted with a pump but no hoisting 
cear for solids. Accordingly, in her 
wisdom, she picks up a pocketful of 
water, disgorges it onto the sugar crys- 
tals, and then lingers until the W ater 
melts the sugar to attain a Brix of 2 
Dole is now urging sugal sendihianet to 
take pattern and purify the juice in 
the tropics with ion exchange and 
transport it in tankers to the refinery. 
Anvhow, in Wiley’s fight the argu 
ment became a succession of “It is, it 
isn’t, it is, it isn’t.” Logic and com 
edy ad infinitum until Congress set 
tled the row by an amendment to the 
Pure Food Law in 1926. The winner, 
com sirup. 


LEGALLY the fight is over but the 
salesmen and the advertisers have not 
yet been informed of it. ‘The designer 
of adv ertising for articles of the house: 
hold requires skill in the art of cus 
tomer appeal. It is not so essential to 
acquaintance with the tech- 
nology of the product whose merits he 
is commissioned to glorify provided 
onlv that he is informed about certain 
outstanding characteristics. He can fill 
in from his imagination and can cover 
a large field by implication to impress 
Mrs. composite housewife. Now, there 
is nothing better for the man who 
needs sugar in the blood quick than 
glucose and the needle. However if 
he has a little time it is pleasanter to 
take it with a bowl of strawberries. 
Neither the so-called “energy- -sugar”’ 
nor sucrose has any advantage in 
speed. It is a fact that glucose is the 
only sugar that the bloodstream can 
accept. However there is present in 
the stomach a catalyzer that inverts 
sucrose into glucose almost instantly. 
l'his catalyzer absorbs no effort and is 
an absolute analogy to perpetual mo- 
tion. The customer need be guided 
solely by his predilection, the price 
per unit of sweetening ‘effect and his 
diabetic tendency. The diabetic’s tor- 
ment will be proportionately less in 
extent with two ounces of sucrose than 
with the sweetening equivalent of 
three ounces of dextrose. The “D” 
that the pharmacist prefixes before the 
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Dan Gulleben, ENGINEER 


glucose enhances the price but not the 
effect. Preserve manufacturers claim 
superiority of sucrose for certain fruits 
while for others dextrose produces a 
better “‘texture.”” Both dextrose and 
sucrose have their individual fields. 
he overlapping field in the middle is 
the one that creates the high blood 
pressure in the advertising department. 
If the customer saturation point for a 
product is attained by a production of 
a million Ib. the traffic will bear a 
price that produces profit. Then along 
comes some fellow with a new factory 
having a capacity of 5,000 Ib. The 
customers do not need any more but 
they can’t resist a bargain and so the 
5,000 Ib. of surplus depresses the price 
for the entire industry. 


POPULAR PREJUDICE against glu- 
cose in the early days derived from 
the name rather than the quality. Corn 
sugar’s value as food had been estab- 
ished through long use. Additional 
assurances were promulgated through 
reports from eminent research scien- 
tists like Ira Remsen. ‘The great Amer- 
ican addict on the average likes to 
smother his flapjacks in sirup of lower 
sweetness. He could obtain the de 
sired effect with less extravagance by 
a thin film of sweeter sirup but he 
wishes to see a swimming pool in his 
plate. A famous sirup marketer of 
New York volunteered that “molasses 
blending is an art not acquired from 
books.” A paragrapher retorted that 
“the same could be said of poker. But 
Louisiana poker is regarded as a very 
square game as compared with mo- 
lasses blending.” This same manufac- 
turer, even as late as 1922, lauded the 
efficiency of sugar as food but averred 
that it could be used to excess. “On 
the other hand,” said he, “the natural 
sugar in the molasses is taken up bv 
the body without undue strain and it 
can be used in practically any quan- 
tity.” 

In 1907 it was alleged that “a Chi- 
cago manufacturer of maple sirup used 
Nebraska corn glucose with an extract 
of hickory bark and corn cobs,”” and 
that his “genuine Chicago-made ma- 
ple sirup was wrapped in old weather- 
stained newspapers brought from vil- 
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Automatic, 
positive 
insurance 


MACHINERY 
DAMAGE 


FIRE 
HAZARDS 


"High Intensity’’ 


MAGNETIC DRUMS 
































Tramp iron removed from your product... 
automatically ... positively, with a Dings 
drum type Separator, readily adaptable to 
most dry material processing lines. Stops 
flying sparks that cause fire or explosions 
... keeps damaging tramp iron away from 
your machinery . . . removes coarse pieces 
or the finest particles of contaminating iron 
from your products. Standard sizes and 
types provide a wide range of installation 
possibilities wherever space is limited or 
conveyor belts impractical. Special types 
can be designed to meet your requirements. 


Powerful 

Completely Automatic 

No Sliding Electrical Contacts 
Low Cost Operation 
Negligible Maintenance 
Long, Trouble-Free Service 


Write for complete details 
and installation suggestions. 


Alend 
TAL aL AYA’ 
CENTENNIAL 
EXPOSITION 
Milwaukee 
dugas > 






DINGS MAGNETIC SEPARATOR CO. 
4730 W. McGEOGH AVE. + MILWAUKEE 14, WIS. 


lages in New Hampshire.” The 
shoreman or the street urchin dogg 
care a whoop what his sirup is mg 
of just so it’s sweet and in large gu, 
tity. The householder is attracted } 
the glamorous label with the king 
grandmother or with the maple tes 
and the busy family tapping for » 
The Pure Food Law requires an hg 
est admission of the contents, hy 
learning of which about 40 years 
was accompanied by considerable gy 
tress to unscrupulous manufactures 


THE OXNARD Construction Og 
built five beet sugar factories around 
the turn of the century, all of which 
are still in operation, although one hag 
been moved to a new location. 
accepted contracts on a cost-plus basis 
only and this became unpopular. Their 
last proposal concerned a factory for 
East Tawas, Mich., in 1903. The 
owner announced that the contrat 
would go to Kilby on a lump sum, a 
he was opposed to a proposition based 
on “Yes, we'll take the contract. You 
just keep on sending money until we 
tell you to stop.” 


SMYSER’S SYSTEM of packaging 
sugar continued as the monopoly of 
John Arbuckle and no large scale effort 
was made to follow it until Ben Oy 
nard rediscovered the advantages of 
the paper bag in 1936 (Chem. @ 
Met., April 1946, p. 231). To meet 
competition the “American” devel 
oped small cotton bag filling and card- 
board cartons, both of which are still 
on the market, the latter being & 
pecially suited for powdered and 
brown sugars. By 1905 the refinery 
filled consumer packages were cutting 
into the grocers business of filling 
his own by hand. The hands did not 
cost much and besides “they wer 
there anyhow.” The grocer packed im 
any amount from two pounds to 
twenty-five or in quantities measured 
by ten, twenty-five and fifty cents or 
a dollar. He guarded store packaging 
jealously as a perquisite of his trade. 
The resistance to refinery packaging 
was voiced by a communication from 
a hinterland grocer to his trade journal 
in 1905. Said he, “How do you expect 
the grocer to endorse the cartoned 
sugar when the only chance he has to 
make a profit on the staple, namely 
by skimping the weight, was nipped 
by the use of cartons?” Hand filling 
at the store caused a loss of sugar and 
a cost of 40¢ per hundredweight for 
time, bags and twine. 

The factory packed container iden 
tifies the producer and reassures the 
buyer. In sections where there was 
demand for both cane and beet sugat, 
the grocer had two barrels. After the 
heads were removed there was 10 
identification. 
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e@ Production costs are again becoming extremely 
important. A filter station that lags behind the rest of 
the plant can increase costs all the way down the 
line. The range of flexibility available when using 
Dicalite filteraids prevents this. A wide variation in | 
the filterability of liquids can be readily handled, | 
and output maintained at the desired level. Because | 
brilliant clarity is assured by the inherent qualities | 
of Dicalite filteraids, every following operation bene- | 
fits by cleaner, clearer liquors, that produce higher 
quality products at lower cost. Send for your copy mai 
of the latest Dicalite Bulletin on filtration—No. B-11. 
We will be glad to supply as many copies as you 
need for key men in your filtration department. 











\ naam : 
Covers nd describes THE DICALITE COMPANY P 
ods ' 


pest memo" Large DIVISION OF GREAT LAKES CARBON CORPORATION 
sent withou NEW YORK 17 © CHICAGO 11 © LOS ANGELES 14 D. 
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Man of the Month 





C. A. Thomas 





Dr. Charles Allen ‘Thomas, execu 
tive vice president and technical 
| director of Monsanto Chemical 
| Co., received the 1948 gold medal 
| of the American Institute of Chem- 
| ists on May 7 in New York. The 
| award was made in recognition, not 
| only of Dr. Thomas’ work in the 
development of atomic energy and 
his leadership in research, but also 
administrative ability and 
his encouragement of basic re 
search. 
Dr. Thomas, one of the key fig 
ures in the development of atomic 
| energy, was born in Scott County, 


for his 


Ky., Feb. 15, 1900. He was gradu- 
ated from ‘Transylvania College and 
Massachusetts Institute of Tech- 
nology with degrees of B.A., M.S. 
and D.Sc. 

In 1923 he joined the General 
Motors Research Corp. and worked 
on anti-knock materials and brom 
ine from sea water. Later he was 
transferred to the Ethyl Gasoline 
Corp. In 1926 he and Dr. Carroll 
\. Hochwalt organized the consult 
ing firm of ‘Thomas & Hochwalt 
Laboratories. 

In 1936 the laboratories were ac 
quired by Monsanto and Dr. 
lhomas became central research 
director. In 1945 he was made vice 
president and technical director; a 
vear ago he was clected executive 
vice president. 

During the war Dr. ‘Uhomas was 
one of the principal scientists m 
the development of the atomic 
bomb, having had charge of fimal 
purification and metallurgy of plu 
tonium. He also had a leading role 
in catapult rocket research and 
other developments. Dr. ‘Thomas 
was one of the small group of sci 
entists to receive the Medal for 
Merit from Secretary of War Pat 
terson in March 1946. 

Dr. ‘Thomas is president and a 
director of ACS, as well as a mem 
ber of AAAS, AIC, AIChE and 
other chemical and engineering o1 
ganizations. 








Emest J. Pieper has been appointed 
manager of chemical research for the 
Armstrong Cork Co. following the 


retirement of C. C. Vogt. 


Charles J. Krister has been appointed 
general marketing and field develop- 
ment supervisor of the Du Pont com- 
pany s new agricultural product devel- 
pment section, a part of the Grasselli 
hemicals department 


D. J. Catalano has been appointed 
hief control chemist for Ortho Phar- 
maceutical Corp., Raritan, N. J. 


R. G. Landis, director of the Sherwin- 
Williams Co.’s Oakland laboratory 
1as been appointed general supervisor 
if the company 's entire technical op- 
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R. G. Landis E. R. Hollinger 


erations on the Pacific Coast. E. R. 
Hollinger has been named director of 
the Los Angeles laboratory. 


George Oenslager of Akron has been 
awarded the first Charles Goodyear 
Medal of the Division of Rubber 


Chemistry of the American Chemical 
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NAMES IN THE NEWS 


y. he award, established this 
vear to honor rubber chemists for out- 
standing achievements, was presented 
April 22 in Chicago. 


Society. 


Ray P. Dinsmore, vice president in 
charge of research for the Goodyeai 
‘Tire & Rubber Co., on June 25 will 
receive the Colwyn Gold Medal fo1 
1947. ‘The medal is given by the In 
stitution of the Rubber Industry for 
conspicuous services of a scientific 
or technical character, having an im 
portant bearing upon the rubber in 
dustry. 





R. P. Dinsmore Cc. W. Walton 


Charles W. Walton, assistant to the 
vice president in charge of manufac 
turing, has been named to head tha 
newly established market reseatch and 
inarketing development division of the 
Minnesota Mining & Manufacturing 
Co., St. Paul, Minn. 


Thomas L. Hines, manager of the 
cellophane division, retired March 31] 
after almost 33 years of service with 
Kk. 1. du Pont de Nemours & Co. 


Robert F. Kincaid, John J. Mulloy 
and Rosetta M. Kline have joined the 
staff of the Dow Chemical Co. 


Wheeler G. Lovell, formerly assistant 
head of the organic chemistry depart 
ment of the General Motors Research 
Laboratories, has joined the staff of 
Ethyl Corp.’s Detroit Research Lab 
oratories. ; 


Leonard J. Edwards has joined Glyco 
Products Co., Natrium, W. Va., as 
chemical engineer. 


William ‘'T, Wood has been appointed 
director of production of the nylon 
division of the rayon department of 
the Du Pont company succeeding 
W. E. Gladding, who has been trans- 
ferred to special assignment for the 
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| duction of the acetate division, and 
Thomas Taylor, of the Spruance plant, 


nylon division management. M. G. 

Jones, manager of the Waynesboro, 

: 4 | Va., plant has become director of pro- 
| < a 





FOR BALL AND ROLLER 


BEARINGS 


Your investment in anti-friction bearings 
is certainly great enough to warrant 
your investigating the possible savings 
to be made through the use of LUBRI- 
PLATE lubricants. They actually preserve 
beoring surfaces, arrest progressive 
weor and protect against rust and cor- 
rosion. There ore LUBRIPLATE lubricants 
for all speeds, all operating temperatures 
ond conditions. Write for porticulors. 
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Richmond, Va., succeeds Mr. Jones at 
| the Waynesboro plant. 
| Charles A. Wight, vice president of 
Bankers Trust Co., has been elected 


chairman of the executive committee | 


of Freeport Sulphur. Mr. Wight, who 
is also a director of Freeport, is a di- 
rector of Grumman Aircraft Engi- 
neering Corp. and of McGraw-Hill 


Publishing Co. 


F. L. LaQue has been elected presi- | 


dent of the National Association of 
Corrosion Engineers for the 1948-9 
term. 


B. J. C. van der Hoeven has been ap- 
pointed vice president in the chemical | 
division of Koppers Co., Inc. He also | 
will retain his duties as assistant gen- | 
eral manager of the company’s chem- 
ical division. 









B. van der Hoeven M. S. Argruss 


M. S. Argruss has been appointed di- 
rector of the research and develop- 
ment department of the Precision Sci- 
entific Co., Chicago. 


Harold Hoyle, formerly of the safety 
department of the Dow Chemical Co., 
will take up new duties as an indus- 
trial hygienist in the company’s bio- 
chemical research laboratory shortly. 
Because of his knowledge of the plant 
and his long experience, Mr. Hoyle’s 
duties will include industrial hygiene 
surveys. 





James A. Wilson, plant manager at 
the headquarters of Monsanto Chemi- 
cal Co. Merrimac division at Everett, 
Mass., has been appointed production 
manager for the division. Mr. Wilson 
was succeeded as plant manager by 
Russell L. Miller, plant superintend- 
ent. 


Harold E. Mahony, assistant plant 
manager, has been named manager at 
the Stonewall plant of Merck & Co. in 
Elkton, Va., to succeed John H. Hol- 
comb, who resigned to take charge of 
a family business. John N. Millar, 
chief engineer, has assumed the addi- 
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Sutton, Steele & Steole 


AIR TABLES 


are more sensitive 
concentrators than 
any other type of 
gravity separators 





You cannot ase wet tables or use 
flotation reagents on half-inch par- 
ticles... 


You CAN use AIR TABLES. 


You cannot separate by wet tables or 
flotation reagents round from flat 
particles . . 


You CAN with AIR TABLES. 


You can’t treat 5 to 8 tons per hour 
on a single unit of wet table or flota- 
tion cell... 


You CAN with an AIR TABLE. 


You cannot size needle-like crystals 
with screens. 


You CAN size such particles with an 
AIR TABLE. 





Our engineers will be glad to help solve your 
separating or concentrating problems and 
submit recommendations. Send sample for 
laboratory tests. 


SUTTON, STEELE & STEELE, INC. 


A'| 2 2 TS i le ee 


SALES OFFICES 


Separations Engineering Corporation 
EA T 42nd STREET NEW YORK Y 


7H. PENNSYLVAA 

















For Any Atmosphere- 
ing Liquids — mei ©. Explosive Gases— 


splashi 


> There’s a 


CENTURY MOTOR 


That Will Help to 
Maintain Your Production 


fre Century’s wide range of types and sizes you 
can select the right motor, properly protected to 
satisfy all popular requirements. You can be confident 
that the right Century motor on your equipment will 
provide a long life of satisfactory performancé. 

The unique construction of Century Splash Proof 
motors makes them safe to use wherever there are 


splashing liquids The vital parts of the motor are kept 
dry even when the frame is washed with the full force 


of a hose 


Century Explosion Proof motors protect life and 
property in hazardous atmospheres charged with 
explosive dusts or vapors 

Century Totally Enclosed motors resist the hazards of abnor- 
mal amounts of dusts, powders, grit, oils, acids and alkali fumes. 


Century Open Rated General Purpose motors meet the needs of 
most installations where operating conditions are relatively clean 


Century builds a complete lne of fractional and integral 
horsepower electric motors in the popular sizes, to meet the 
requirements of industrial production, commercial and appli- 


ance needs, 
Specify Century motors for all your electric power requirements 


CHEMICAL ENGINEERING ¢ MAY 1948 





























































































































~*~ 
eee 








































































































































































































x 
Pe 4 
OO” 




















OOr 







































































































































































OO 

















tional post of assistant plant manager, 
and Alvin C. Sapp becomes superin- 
tendent of manufacturing. 


William S. Thurber is now in the 
styrene polymerization laboratory of 
the Dow Chemical Co., Midland, 
Mich., after receiving his M.S. degree 
in organic chemistry from Michigan 
State College in February. 


Ulick R. Evans and John M. Pearson 
were recipients of the 1948 awards of 
the National Association of Corrosion 
Engineers. Dr. Evans has received the 
Willis Rodney Whitney Award in 
Corrosion Science and Dr. Pearson the 
Frank Newman Speller Award in Cor- 
rosion Engineering at the Association's 
Annual Banquet last month in St. 
] Ovls 





J. A. Britton, Jr. O. V. Tracy 


John A. Britton, Jr. has been clected as 
president of Enjay Co. Inc., chemical 
products marketing afhliate of Esso 
Standard Oil Co. O. V. Tracy, assist 
int manager of Esso Standard’s Chem- 
ical Products Department, has been 
clected a director of Enjay. 


T. Robert Sandberg has been named 
works manager by Cutter Laborato 
ries, Berkeley, Calif. He was formerly 
superintendent of penicillin §produc- 
tion, and prior to that, superintendent 
of chemical production. 


Curran S. Easley and Hugh Black 
have formed a business association, 
specializing in materials handling and 
power transmission cquipment. Of 
fices are at 29 Pendicton St., Green 
ville, S. C. 


J. V. Pennington has been named di 
rector of the projected Houston, ‘Tex., 
units of the Southwest Research Insti 
tute and Foundation of Applied Re 
search at San Antonio, ‘Tex 


Loyal Clarke is now in the process 
division of Day & Zimmerman, Phil- 
adelphia. He was formerly in the 
Bishop, Tex., plant of the Celanese 
Corp. of Amcrica. 


Arlington Kunsman has been ap 
pointed manager of the cellophane di- 
vision of F.. I. du Pont de Nemours & 
Co. to succeed Thomas L. Hines, who 











ROBINSON 
ANin-Actiuated 
CONVEYOR 


This conveyor is designed to 
handle DRY-PULVERIZED 
or FINE-GRANULAR Min- 
erals and Food Products. It is 


designed to operate with low-volume 
air and to remove most of the moist- 
ure from the air to prevent encrusta- 
tions in the conveyor pipes. It is de- 
signed to operate without continuous!) 
moving parts such as screw feed, bear- 
ings and other parts which cause high 
maintenance and require frequent re- 
placement. 


The Robinson System uses closed, 
dustproof equipment, and is showing 
great economies in handling many 
kinds of products. It is the product 
of experienced 
Engineers who will be glad to discuss 
your materials-handling problems 
when they involve dry-pulverized or 
granular materials. 


Materials-Handling 


Division of MORSE BOULGER DESTRUCTOR CO. 





ROBINSON 


211-A East 42nd Street 







CONVEYOR SYSTEMS 


New York 17, N. Y. 
Representatives in Principal Cities 
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Paying for a larger turbine 
than you need is a waste of money 
you can easily avoid. Coppus 
“Blue Ribbon” Turbines are de- 
signed to meet small-power re- 
quirements exactly. Made in six 
frame sizes — fractional to 150 hp, 
and priced accordingly — they’re 
hard-working, smooth-running, al- 
ways dependable...the logical, eco- 


Vi} ; 


WT 


FROM EATING 
INTO YOUR PROFITS 


nomical drives for your pumps, blow- 
ers, fans and similar equipment. 
Coppus precision-builds these 
rugged performers, checks their 
close tolerances with Johansson 
blocks, gives each a _ thorough 
dynamometer test before  ship- 
ment. That’s why you can count 
on them for the cost-saving efi- 
ciency built into all Coppus “‘Blue 







Ribbon” products — blowers, ven- 
tilators, gas burners, etc. 

Since 1937, over 85% of all 
orders for Coppus Turbines have 
been repeat orders. Add their 
rapidly increasing use on top- 
name original*equipment and you 


have conclusive proof of their 
ability to make good on the job — 
your job. 
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Send for Bulletin 135-10 
COPPUS ENGINEER- 
ING CORPORATION, 
225 Park Avenue, Worcester 
2, Mass. Sales Offices in 
THOMAS’ REGISTER. Other 
products in BEST’S SAFETY 
DIRECTORY, CHEMICAL EN- 
GINEERING CATALOG, REFIN- 
ERY CATALOG, 


SIX FRAME SIZES .. . ’&hp to 150 hp | 





























EXCEL-SO 


2 STAGE 
DEHYDRATOR 


A NEW Technique for com- 
plete Dehydration of: 





@ Butane-Propane 

®@ Gasoline 

® Natural Gasoline 
@ Instrument and Air 





Lines 


The Excel-So Water 
Separator is now 
available with a 
down-stream alu - 
mina Dehydrator for 
the removal of both 
free and dissolved 
water, pipe scale, 
solids, etc. 





| Warner Lewis 


COMPANY 














has retired. J. Edward Dean is now as- 
sistant manager succeeding Mr. Kuns- 
man. 


William M. Murray, Jr., has been 
appointed acting director of Southern 
Research Institute of Birmingham, 
Ala., until such time as the Trustees 
select a permanent successor to Dr. 
Wilbur A. Lazier, resigned. 


| or 
: A 
=> 


T. S. Nichols G. W. Dolan 





Thomas S. Nichols has been elected | 


president and chief executive officer 
of Mathieson Chemical Corp. George 
W. Dolan, formerly president, was 
elected chairman of the board. A. U. 
Fox, former chairman, resigned. John 
C. Leppart was clected vice president. 


Theodore R. Corbett has been ap 
pointed manager of Carter Oil Co.'s 
manufacturing department. Last year 
he became manager of the company’s 
manufacturing work at Billings and 
Cut Bank, Mont., and Newcastle and 
| ovell, W vo 


Carl Nielsen, associate director of re 
earch at Abbott Laboratories, North 
Chicago, I]l., has been made a knight 
if the Order of Dannebrog by Fred 
erick IX, King of Denmark. 


S. Carroll Young has been appointed 
to the post of industrial relations 
manager in the General Aniline 
Works Division plant of General Ani 
line & Film Corp. at Linden, N. J. 
rhe appointment was made as part of 
reorganization measures made neces 
sarv by the death of James M. Cun- 
ningham. 


Herbert Leaderman has been ap 
pointed to the division of organic and 
fibrous materials, National Bureau of 
Standards, where he will do research 


on the fundamental mechanical prop- | 


erties of high polymers. 


S. W. Clark, manager of the agricul- 
tural department of Texas Gulf Sul- | 
phur Co. at Houston, has been elected | 
chairman of the newly organized | 


Texas Commercial  Agriculturists’ | 
Council. 


C. E. Finney, Jr., has been elected 
president of Salt Lake Refining Co. 
ind Salt Lake Pipe Line Co., both | 
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Having Trouble 
with 
Stubborn 
Materials? 





Arching-over and 


plugging-up in 
bins, hoppers and 


chutes? 


Then Apply the 
Proper Model 


SYVTRON 


“Pulsating Magnet” 


ELECTRIC 
VIBRATOR 


and watch the 





material flow! 








Eliminate those tattle-tale sledge marks 
from your bins, hoppers and chutes—stop 
man-hour and production losses that 
originate with arching and plugging. 


Put these powerful, pulsating electro- 
magnets to work—just flick the switch 
and watch the material flow. 


Write for illustrated folder. 


SYNTRON CO. 


610 Lexington Homer City, Pa. 
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AIR 


Sulphuric Acetic 
Sulphurous Citric 

Carbonic Tannic 
Hydrobromic Chlorine 
Hydrofluocilicic Chromic 
Phosphoric Oxalic 
Pyroligneous Tartaic 
Bromine Formaldehyde 


“Buffalo” 


e The fumes above quickly 
destroy metal housings, rotors, 
shafts, and bearings—but not 
rubber. That's why “Buffalo” 
Rubber-Lined Fans last from 
three to twelve times as long 
as metal fans on these jobs! 
These “Buffalo” fans are lined 
with pure, live rubber on 
every part exposed to fumes. 
The rubber coating will not 
become hard or brittle, or sep- 
arate from the metal. It is 
“welded” on by the famous 
B. F. Goodrich “Vulcalock” 


will multiply their useful life. 











501 Broadway, Buffalo, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
Branch Offices in all Principal Cities 


CLITTING AID fFactTte 


CAN 


“7 he -f a 


EQUIPMENT TO HELP YOUR 


H yhaust THESE FUMES— 


Muriatic (Hydrochloric) 


RUBBER-LINED FANS 





method—has an adhesion strength of 700 lbs. to the square inch. 


Put “Buffalo” Rubber-Lined Fans on your corrosive fume-re- 
moval jobs. They are available in all types and sizes in typi- 
cally high-efficiency “Buffalo” design that performs maximum 
removal with minimum power. And their rubber lining feature 


“Buffalo” engineers will be glad to recommend the right fan 
for your particular fume problem. Simply write: 


1°30 FFALO)20RGE 


COMPAN Y 
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Zinc Sulphate 

Ferrous Chloride 
Caustic Potash 
Calcium Hypochlorite 
Copper Sulphate 

Zinc Chloride 

Ferrous Sulphate 
Sodium Acid Sulphate 
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— subsidiaries of the Standard Oil Co. of 
California, San Francisco. 


V) Herbert G. Hard, Jr., who was for- 
dsalland Lbhle merly with Alabama _ By-Products 
Corp. has joined Southern Research 

Institute, Birmingham, Ala. He will 

Marvin J. Udy of Niagara Falls has 

been awarded the 1948 Jacob F. 

Schoellkopf Medal of the Western 

For ALL Y our New York Section of the American 


be connected with the plastics and 
Chemical Society for his contribu- 





ipplied chemistry division 














; 
tions to the refining and utilization of 
: Needs chromium. Presentation was made 
May 5. 
“ | 
mJ 
FOR THE LABORATORY M. J. Uds C. F. Bonilla 
7 Charles F. Bonilla has been appointed 
professor of chemical engineering at 
: } Columbia Universitv’s School of En 
gineering. Dr. Bonilla, who is now 
wofessor of chemical engimeering at 
Johns Hopkins University, Baltimore. 
will direct research and teach inthe 
held of chemical cngimecring thermo 
CV Tacs 
Prescott Sandidge has been appointed 
' issistant director, with responsibility 





- for administrative matters, at the cen 


FOR PILOT PLANTS tral research department of Monsanto 
Chemical Co., Davton. He was ex- 
. ecutive director of the Clinton Na 
onal Laboratories 
W. S. Traylor has been appointed 
sin supervisor at the Hercules Pow 
der Co.'s new synthetic resin plant at 


Burlington, N. J. Ile formerly held 
1 similar position at the Hercules 
plant at Mansfield, Mass. W. W. 
Recker, formerly supervisor of resin 
production development, has been 


named to wcceed Mr. ‘Travlor at 
\lansheld 





Alvin C. Wiese has been clected chair 
man of the Washington-Idaho border 
section of the American Chemical 
. Society. Dr. Wiese is head of the de 
partment of agricultural chemistry at 
the University of Idaho ‘ 


FOR PRODUCTION 








Norman W. Krase has returned 
from London after several years of 
service as European technical repre- 
sentative in the foreign relations de- 
- sartment of F. I. du Pont de Nemours 


375 Center Avenue 
Little Falls, New Jersey 
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WATER SYSTEMS FOR 
THE LARGEST 









PLANTS 





ALMOST all of the Nation's largest and 
finest chemical plants own and use Layne 
Well Water Systems exclusively. It is in the 
Layne Systems that the most critical engineers 
and operational superintendents have found: 
|—definitely outstanding efficiency; 2.— 
extraordinarily fine and long lasting quality, 
and 3.—dependability in years and years 
of constant peak load operation. 


But chemical plants are not alone in such 
preference. Check the hundreds of cities, rail- 
roads, packing houses, tire manufacturers, 
steel mills, petroleum refineries, army camps, 
naval stations, big air conditioning and irri- 
gation projects—in fact almost every big well 
water user in the United States, Canada and 
Mexico. There too, you will find almost ex- 
clusive use of the world famous Layne Well 
Water Systems. Such uncontested leadership 
is ample proof of superiority. For literature, 
address Layne & Bowler, Inc. General Offices, 
Memphis 8, Tennessee. 


LAYNE 


WELL "Stan 


ATFILIATED SEmSansese Layne- — = agg Sey 
Stuttgart. Ark ayn ~~ — Norfo 
Layne-Central Co 0 Te * Lay + ~heoranes 
Co. Mishawaka ind . Reone- Louisiana Co., Lake 
Charities. La . Louisiana Well Co., Monroe, ‘La * 
Layne-New York Co... Ne York City *® Lavr ‘ 

Co.. Milwaukee. Wis. * Layne- Ohio Co. , Columbus. Oni 
* Layne-Pacific_Inc.. Seattle. Wash. * Layne-Tex 
Co., Houston. Texas * Layne-Western Co. Kansas 
City. Mo. * Layne-Western Co. of Minn. Minneapolis 
Minn. * International Water Supply Ltd... London, Ont 
Can. * Layne-Hispano Americana. &. A.. Mexico, D. F. 
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packaging . . . speedy, modern 
packaging. The BAGPAKER 


operation gives you this unbeatable 
combination: tough 

BAGPAK® open-mouth multi-wall 
paper bags plus a “eushion-stitch” closure 





that’s really contamination-proof, sift-proof 
and t. 


moisture-resistan 
A BAGPAK engineer will gladly show you how 
a BAGPAKER paves the way to lower 
packaging costs... better weighing, 
closing and handling. Write us; 
he'll call at your plant. 


INTERNATIONAL PAPER 

B 

220 East 42nd § 

Branch Offices: Atlanta, Baltimore, Boston, 

Chicago, Cleveland, Baxter Springs, Kons., Los Angeles, 

New Orleans, Philadelphia, Pittsburgh, St. Lovis, Syracuse 

In Canada: Continental Paper Products, Ltd., Montreal, Ottawa. 
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MAKE THIS FAMOUS 
“CUSHION STITCH” 


BOLEOwrwwwwvrv 























MODEL “A’’ —Completely 


cutomatic— extremely 


acturate weighing. Saves on 


owoy” moterial, labor 


| costs, thus paying 
: Machine 


of ‘ond closing 
ot tate of 





conveyor (quickly adjustable 
for various bag sizes). 
Starting ond stopping of 
sewing operation is automatic 
soe tope wasted. 
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Here’s a practical solution to 
many tough VENTING PROBLEMS 


Plant engineers in many industries 
are finding the answer to tough 
venting problems — and high vent- 
ing costs—in Transite Industrial 
Vent Pipe. 

The reason: this asbestos-cement 
product is highly resistant to many 
corrosive fumes, vapors, dusts and 





EASILY WORKED: Transite can be cut 
and drilled on the job. 


gases. Its ability to stand up under 
corrosive conditions cuts frequency 
of replacements, results in impor- 
tant economies in plant maintenance. 


In addition, Transite Industrial 
Vent Pipe has a smooth inner 
surface that assures minimum fric- 
tional resistance—means economi- 
cal operation. 


Johns-Manville, Box 290, 


This pipe has many other practical 
Relatively light in 


advantages. 
weight, it is easily installed. It can 
be cut and drilled on the job. Rust- 
proof, it needs no painting whether 
used indoors or out. 


Transite Industrial Vent Pipe is 
made in a range of sizes up to 36” 
in diameter and is readily adaptable 
for use as vents, ducts and stacks. A 
full line of Transite fittings provides 
a venting system which is corrosion- 
resistant throughout. 





ADAPTABLE: A complete line of Trans- 
ite fittings meets a wide range of job 
requirements. 


For further information write 


uy 


PacevecrTs 


New York 16, New York. 
Sim ply ask for Data Sheet 
Series DS-336. 





Johns-Manville 


TRANSITE "32" 


PIPE 





& Co. His new duties will be with the 
development department in Wilmipe. 
ton. Charles J. Harrington has beep 
appointed to fill the London position 
Dr. Harrington was on the staff of the 
Neoprene plant in Louisville. 


Brooks F. Smith has been named a. 
sistant chief of the test division 
Chemical Corps Technical Command 


| Army Chemical Center, Md 


George O. G. Léf is now technica) 
director at the Denver chemical plant 
of Colorado Fuel and Iron Corp. He 
was previously professor of chemical 
engineering at the University of Colo. 
rado. 


Earle W. Webb has resigned as chair. 
man of the board of Ethyl Corp. after 
an association of nearly 23 years with 
the company. 


Kenneth E. Mulford has been ap 
pointed assistant general manager of 
the industrial chemicals department 
of Atlas Powder Co., Wilmington 


Frederic Matthews has been ap- 
pointed director of research for the 
Merrimac division of Monsanto 
Chemical Co., Everett, Mass. Dr 
Matthews succeeds W. S. Wilson, au- 
thority on paper chemicals, who will 
be free to devote full time to specia 
research projects in the paper chemica 
industry and allied fields. 


J. Philip Evans has been appointed 
assistant to the manager of researc! 
and development in the research and 
development department of the Penn- 
sylvania Salt Manufacturing Co. The 
other new additions include Clifton 
R. Neumover, senior research chemist 
in the research division; Joseph Sim- 
kin, research chemist, special products 
division; and Charles A. P. vonHem- 
ert, junior chemical engineer, develop 
ment division 


OBITUARIES 


Henry J. Kasch, Sr., 63, a pioneer in 
the plastic molding industry, died in 
Dayton March 19. 


Richard B. Feibelmann, 64, interna 
tional figure in the textile and paper 
industries, died in Port Jervis, N. Y., 
March 25. 


James H. Herron, consulting engine¢ 
and president of James H. Herron 
Co., died in Fort Lauderdale, | 


March 29. 


Milton A. Maas, 76, president of 
Maas & Waldstein Co., died in Stam- 
ford, Conn., March 30. 
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GAS-ENGINE COMPRESSORS 















Six 800-hp Type KVG gas- 
engine -driven compressors 
on recycling service. 





















: * Cycle verenvasiuity 

= LOAD FLEXIBILITY Whether the load is heavy 
~ = and continuous ... whether 

FUEL ECONOMY the pressures are steady, 

” ” - variable, or surging .. . 

in LUBE-OIL ECONOMY whether the required speed 

” ed sed SIMPLICITY is constant or fluctuating. 

: - " CONSERVATIVE RATING 

Y You get these advantages in Ingersoll-Rand Gas Engines and 


Gas-Engine Compressors... Sizes 75 to 1200 horsepower 


Ingersoll- Rand 


11 Broadway, New York 4, N. Y. 
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If You Need 


TANKS 
Then You Need 


LyrptEr oro 


Tenks ore so vitelly impor- \ 

tent in your business thet the 

greetest economy is in the very best—tittle- 

ford. We fabricate any kind, to your specifi- 

cations: agitetor, plein, jocketed, pressure, 

mixing or storage. Work in stoiniess steel, 

Menel, nickel, Inconel, aluminum, etc. At 

Littleferd you get all the skill, focilities and 

engineering knowledge acquired over 66 
yeors. Next time, moke it Littleford! 





FABRICATORS OF PLATE AND SHEET METALS 








INDUSTRIAL 


Portland Cement Association, Chi 
cago, will build a large research labora 


, 


torv 15 miles north of Chicago 


Carpenter Steel Co., Reading, Pa., 
has promoted Omar V. Greene from 
issistant general sales manager to man 
wer of product development H 
Sturgis Potter has been made sales 


inanager 


Chas. Pfizer & Co., Inc., Brooklyn, 
N. Y., has elected John L. Smith, 
president, and George A. Anderson, 
hairman of the board. Twelve direc- 


fors were re-elected 


EK. 1. du Pont de Nemours & Co., 
Wilmington, has expanded its nitro 
gen products section. ‘They have ap 
pointed M. N. Crady to represent the 
section on the Pacific Coast 


Libbev-Owens-Ford Glass Co., To 
edo, has named Robert C. Hesselbart 
technical service representative for the 


ympany's glues and industrial resins. 


Babcock & Wilcox Co., New York, 
has elected A. G. Pratt, former presi- 
dent, chairman of the board. Alfred 
Iddles succeeds him as president. 


NOTES 


Chemical Corp. of Colorado, Denyer. 
has appointed Daniel E. Bonnell as 
vice president in charge of sal 


Allen-Bradley Co., Milwaukee, Wig. 
has appointed James M. White to the 
production management staff 


Pittsburgh Plate Glass Co., Pittsburgh, 
has appointed A. I. Pruett gc ‘eral 
manager of their subsidiary, Thi sher 
Paint and Varnish Co., Dayton, Ohio 


Ferro Enamel Corp., Cleveland, has 
opened a new clay processing plant 
at Nashville, ‘Tenn. 


Hewitt-Robins Inc., Buffalo, has ap- 
pointed the Penn Central Equipment 
Co. of Altoona, Pa., to distribute the 
products of the Hewitt Rubber Divi- 
sion 


Link-Belt Co., Chicago, has estab 
lished a district sales office in Jackson- 
ville, Fla. Robert L. Lowder is in 
charge of the office. 


E. I. du Pont de Nemours & Co., 
Wilmington, has granted free licenses 
to 50 paint and lacquer companies 
for the manufacture of metallic finish 








PERFORMANCE—PROVEN FEATURES 
Multiple washing zones. Evenly formed fil- 
tered coke. Voried thicknesses. Avtomotic 
coke discharge. Continuous filter medium 
cleansing. Low power consumption. 





WRITE FOR 
MERCER 
FILTERS 

BULLETIN 
No. 70 


Model No. 50 


Mercer Filter Arrange for Test 


Mercer plant is equipped 
to conduct ond report 
upon experimento! 

tests mode with 

somples of your 
materiols. Inquire 

obout this service 





MERCER ENGINEERING WORKS, INC. 


— REPRESENTED BY MERCER-ROBINSON COMPANY, INC. 
30 CHURCH STREET, NEW YORK 7, NY. 
Carries 
Weight” Soles Offices in Principal Cities 
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CONNECTOR PROBLEMS 





COSTS NO MORE 


| grooms THAN EXPERIMENT with your connector prob- 

lems, you can profit by submitting them to American 
engineers. For we have been specializing in flexible metal 
connector problems for forty years. 

American designs the connector to your exact require- 
ments—complete with special end fittings attached—at no 
extra cost. Whether it’s conveying steam, oil, water, other 
liquids, semi-solids or gases, there’s a type of American 
Flexible Metal Hose or Seamless Flexible Metal Tubing de- 
signed for easy installation and long life. 

American Seamless Flexible Metal Tubing—made from 
seamless bronze tube, corrugated for maximum flexibility 
—is standard in sizes ¥g” to 4” 1.D. American Metal Hose, 
manufactured from continuous strips of brass, bronze, 
aluminum, steel and other metals in four spiratly wound 
types—with joints packed or unpacked —is available in 
sizes ¥g” to 12” LD. Write for literature. And feel free to 
consult our Technical Department at any time. 427 
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METAL HOSE 


THE AMERICAN BRASS COMPANY 


American Metal Hose Branch 
General Offices: Waterbury 88, Connecticut I - 
Subsidiary of Anaconda Copper Mining Company Filter press made by T. Shriver & Company Inc., 


Harrison, New Jersey. Steam lines are 12’ 1.D. Seam- 











Throughout Canada: : 
THE CANADIAN FAIRBANKS-MorsE Co., LTD. less Flexible Bronze Tubing—designed by American. 
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From Any Angle 
.-lf’s WILLSON For 
_ Safety With Comfort 


Style V3-84C 






A FLARE FOR PROTECTION... Side 
wings on this metal-edged, easy-to-wear 
Protecto-Shield* give extra protection 
.. . deflects splashing liquids from face, 
head and eyes. 







Style X41 


FOR SPLASH-PROOF EYES ... Rolled, re- 
silient edges of this Over-All* rubber 
mask goggle hug facial contours to keep 
out chemical splash and metal spatter. 
Tops in comfort and protection. 


Style No. 701 


DOUBLE BARRELED PROTECTION... 

Two replaceable chemical cartridge filters 
highly effective against low concentra- 
tions of vapors; provide low breathing 
*Reg. U. S. Pat. Off. 


resistance. 


For complete information on these prod- 
ucts and their application, as well as many 
more eye and respiratory protective devices, 





get in touch with your nearest Willson dis- 


tributor or write us direct 126 Thorn Street, Reading, Pa., U.S.A. 








which Du Pont markets as Dug 
Metalli-Chrome lacquer. 


Brown Coating & Equipment Co, 
Wellston, Ohio, is now manufacty. 
ing equipment for the chemical trade. 


Liquid Conditioning Corp., Lindeg, 
N. J., has built an addition to ifs 
plant to house its engineering depart. 
ment. 


H. K. Ferguson Co., New York, has 
appointed Royal A. Stone chief eng}. 
neer for the eastern district. 


Johns-Manville Corp., New York, has 
appointed George Frankland as Chi 
cago district manager. William §, 
Hough succeeds him as assistant dis 
trict manager. 


Fisher Governor Co., Marshalltown, 
lowa, has appointed W. H. Kidd & 
Co. as district sales representative for 
the state of Virginia. 


Foster Wheeler Corp., New York, has 
elected Martin Frisch a director of 
the corporation. Lee Allen Swem 
was elected a vice president. 


Kennedy Valve Mfg. Co., Elmira, 
N. Y., has elected Charles F. Kennedy 


as president. 


Schwarz Laboratories, Inc., has elected 
Robert Schwarz chairman of the 
board. Herbert A. Schwarz has been 
elected president. 


Innis, Speiden and Co., New York, 
has named Charles H. Berle assistant 
works manager of its Isco Chemical 
Division, Niagara Falls, N. Y. 


Libbey-Owens-Ford Glass Co., To- 
ledo, has appointed Oliver P. Clipper 
to the coating compound sales force 
of the Plaskon Division. 


Iron & Steel Products, Inc., Chicago, 
has appointed Frank M. Sweeny sales 
representative in the Baltimore dis- 
trict. 


Baker Ice Machine Co., South Wind- 
ham, Me., has appointed Lee C. Les- 
lie district manager of the St. Louis 


office. 


Carpenter Steel Co., Reading, Pa., 
has named J. Heber Parker chairman 
of the board and has elected R. V. 
Mann vice president in charge of 
sales. 


Northeastern Wood Utilization Coun- 
cil, has announced a conference on 
bark, its chemistry and _ utilization, 
which will be held in Boston, Mass., 
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MIXING....... 


for extremely 
difficult processing , 
or laboratory 'S | 


‘eo 


test operations 


> 
ee 
7 
Wises exes | 


intensive Mixer, 5 gallon capacity, 


50 H.P. (10 H.P / GALLON) 
Kneading Mixer. 


800 gallon capacity, 
80 HP. 
(1/10 H.P/GALLON) 


Struthers Wells 


CORPORATION 


Northmaster 
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with the cooperation of the Mas. 
achusetts Institute of Technology on 
Sept. 17, 1948. 


Tenney Engineering, Inc., Newark, 
N. J., has appointed Sam C. Monche; 
engineering sales representative for the 
metropolitan New York and northem 
New Jersey area. 





Southern Alkali Corp., Corpus Christi, 
l'ex., has appointed Donald C. Jolly 
manager of the order and service de. 
partinent. 





Diamond Alkali Co., Cleveland, has 
appointed A. H. Ingley vice-president 
in charge of operation for its eleven 
chemical plants. M. O. Kirp has sue. 
ceeded him as general manager of the 
Painesville plant. W. A. Cnichley has 
been appointed assistant controller. 





Wheelco Instruments Co., Chicago, 
has named J. P. Cantor district man- 
ager of the new Cleveland district of 
fice. The Washington, D. C., office 
has been moved to 2285 Rhode Island 
Ave. Robert Smith is in charge. 









Mason-Neilan Regulator Co. has ap- 
pointed E. Putnam Head manager of 
their Atlanta office. 





Equipment for smoke and fume control is not 


complete without permanent records of wind- Standard Brass & Manufacturing Co., 
Y ‘ " - Beaumont, Tex., has been made south- 
speed and direction. Write us about Aerovane. western distributor for the Parker Ap- 


pliance Co., Cleveland. 





"TRADE MARK 





International Trade Mart, New Or 
leans, La., will build a new world 
market place to be completed July 1. 





Hooker Electrochemical Co., Niagara 
Falls, has promoted John P. Edwards 
to the sales development department. 


Commercial Solvents Corp., New 
York, has appointed Frank E. Dolian 
assistant manager of the technical 
service division. A. M. Cooke will 
cover the New England territory. 


McKessor & Robbins, Inc., Bridge- 
port, has established a bulk chemical 
distributing department in the Chi- 
cago division. Manager of the new de- 
partment is Lee Enberg. 










C. K. Williams and Co. and eight of 
| its subsidiaries have been consolidated. 
| Executive offices are located at East 
| St. Louis, Il. 





Chemical & Process Machinery Corp., 
New York, has appointed John FE. 
Riviere of Montreal their sales repre- 
sentative in the Canadian area. 
| 
| 
! 


Paraffine Cos., Inc. has named Irvin 
Hovgaard manufacturing manager of 
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If you work with detergents of 
the alkyl aryl sulfonate type, 
you may be interested in Shell 
Chemical’s new alkylated aro- 
matic. This material offers you 
an intermediate for the manu- 
facture of detergents with the 
superior wetting, emulsifying, 
suspending and dispersing prop- 
erties necessary in a fine product. 
In addition, it can bring you new 
opportunities to increase your 
manufacturing efficiency. 

This new alkylated aromatic is 
both light in color and free from 
odor... of uniform quality and 
high purity. 

Why not examine its possibil- 
ities in your own plant? 


A letterhead request to any of the Shell Chemical 
district offices listed below will bring you complete 
technical information and a sample. 


ot " oe “ ’ _—_— % 
for the manufacture of detergents wi 1 eX ept 
wetting and emulsifying properties 


TYPICAL PHYSICAL PROPERTIES 


Average Molecular Wt................. 260 
Bolling Range, °C 2. 6... cence vu 290 - 325° 
Specific Gravity, 20/20°C. . . .0.8690 - 0.8715 
Color, Platinum-Cobalt............ 

Seents Ce eas owe 6s o.oo spleens 


Refractive Index, n> ........ 


Among the many other Shell 
Chemical products are Tertiary 
Butyl Alcohol, Diacetone 
Alcohol and Acrolein. 


SHELL CHEMICAL CORPORATION 


100 Bush Street, San Francisco 6 * 500 Fifth Avenue, New York 18 
Los Angeles « Houston + St. Louis + Chicago « Cleveland + Boston « Detroit 
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Eleven tons moved from truck 


to third floor in 90 minutes 


_ “= DRACCO 


PNEUMATIC CONVEYOR 





Consult 
DRACCO 


Engineers 














— ae Gras 
tS eS 


am , >; 


The outstanding merit of DRACCO Pneumatic 
Conveyors is ECONOMY. They save time and 
labor— and in many cases eliminate a dust hazard. 
In the above illustration 11 tons of material were 
moved from truck to bin on the third floor in 90 
minutes by one man. If you move chemicals, 
grains or granular materials, why not give con- 
sideration to material handling? In many plants 
DRACCO Engineers have made large savings. 
It will pay to consult them and obtain the ad- 
vantage of more than 30 years experience in 


material handling. 
For Further Information Write 


DRACCO oe eee RATION 


Cleveland 5, Ohio 


DUST CONTROL EQUIPMENT 
PNEUMATIC CONVEYORS e« METAL FABRICATION 3 


4071 E. 116th St 
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their eastern division. Succeeding him 
as manager of the Emeryville plant ; 
former manufacturing division audito, 
J. B. Lee. T. L. Melgaard has bee, 
appointed assistant plant manager, 


Dearborn Chemical Co., Chi 
appointed Earl J. Goris 
manager. 


cago, ha 


advertising 


United States Steel Corp. has » 
pointed Thomas E. Bertelsen distrg 
sales manager of the Indiana Michiga 
area of its subsidiary, the Univery 
Atlas Cement Co. 


Girdler Corp., Louisville, Ky., has ay 
pointed K. G. Holdom eastern repre. 
sentative for the gas processes division 


Air Reduction Co., Inc., has elected 
Charles S. Munson chairman of th 
executive committee. 


Continental Ore Co., New York, ha: 
appointed H. S. Ten Eyck head of its 
newly organized chemical division. 


L. Sonneborn Sons, Inc., New York 
has placed Robert J. Sandke in charge 
of West Coast sales of its White Oj 
& Petrolatum division. 


United States Steel Corp., Chicag 
has made J. Donald Rollins chief en 
gineer of the Gary works of its sub- 
sidiary, Carnegie-Illinois Steel Corp 
He succeeds Sigurd Landen who has 
been promoted to chief engineer of 
the Chicago district. 


Goodyear Tire & Rubber Co., Akron 
has appointed Karl J. Leary Chicag 
representative for the Airfoam depart 
ment, chemical products division. 


United States Steel Corp., Chicag: 
has appointed Fred L. Warnke comp 
troller of the United States Steel Sup 
ply Co. He succeeds C. B. Vernoo 
who has been appointed comptroller 
of the Geneva Steel Co., another sub 
sidiary 


Minneapolis Honeywell Regulator Co 
has named O. B. Wilson industrial 
manager for the eastern sales region 
of the Brown Instrument division 


General Electric Co., Schenectady, 
N. Y., has made four appointments in 
the control division of the apparatus 
department. M. H. Blesh has been 
named manager of manufacturing; 
C. B. Bradish, manager of engineering; 
E. A. Green, manager of sales; and 
Thomas I. Hage, accountant. 


Bee Chemical Co., Chicago, has 
elected M. A. Self vice president @ 
charge of sales and a director of the 
company. 
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Polyvinyl Resins 
Starch (textile) 


Sulfite waste 
liquor and 
lignins 

Tannin liquors 

Zinc sulfate 










Display model of a typical Swenson Spray Dryer Manganese 
and Evaporator for chemical process application sulfate 
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GRAPHITE METALLIZING 
CORPORATION 


1024 NEPPERHAN AVENUE YONKERS NEW YORK 
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Chemical Marketing 
Opportunities 


Cuemicat industry's recently de 
veloped and fast growing marketing 
activities offer fields of opportunity as 
great as those of its laboratories and 
tactories. 

We who have been in it for a 
while are very certain that there is, at 
the least, just as good an opportunity 
for the young chemist to utilize his 
training and ability and just as good an 
opportunity to get ahead in his chosen 












profession as there is in the field of 
pure or fundamental or synthesis re 
search. 

In fact, it sometimes seems that the 
challenge to his ability and ingenuity 
is greater. As a member of the team, 
he is just as important as the member 
who synthesizes the new product in 
the laboratory or the one who mane 
factures it in the plant. 

There is no mistaking the fact that 
an organized staff for chemical market 
ing, or chemical development for those 
who prefer the latter term, is becom 
ing a major part of the industrial 























BOWEN LABORATORY SPRAY DRYER | 


...for developing new 


designs as the large commercial 
Bowen engineered Spray Dryers. 
Factual information on request. 


BOWEN ENGINEER:NG, INC. 
Garwood 1, New Jersey 


products and processes 


@ The Bowen Laboratory unit is designed to 
provide information which can be directly ap- 
plied to the development of new products and 
processes. It is built under the same general 
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Nickel-lined steel 50% Caustic Evaporator under construction for Diamond Alkali Company 


The $12,000,000 Diamond Alkali Job BROWN & 
Chemical plants, such as the Houston Works of the Diamond 
1 plant h as the Houston Work the D ROOT, Inc. 


Alkali Company, are a specialty of Brown & Root, Inc. We 


are engineering and erecting this vast and ultra-modern 
plant and will deliver it in production of caustic soda and P.O. Box 2634 


chlorine. Thanks to Industrial & Engineering Chemistry for 
this picture, which they used as a front cover illustration Houston, Texas 
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Hot Acid Filtration! 





NFM Glass Filter Cloth is woven from a 
special formula chemical glass which 
provides a maximum degree of chemical 
resistance. This woven glass filter cloth 
is completely resistant to acids (except 
hydrofluoric and hot phosphoric) in 
their most concentrated form. It will 
withstand extremely high operating tem- 
peratures—temperatures well beyond the 
limits usually encountered in the process 
industries. 


Perhaps NFM Woven Glass Filter Cloth 
will solve some of your filtration prob- 
lems. This cloth is available in twill, 
chain and plain weaves in numerous 
porosities and in widths from 26" to 72”. 
It is also available as made-up filter ele- 
ment covers to fit all standard filters. 
Literature and pilot test samples avail- 
able on request. 


Nattoual kelter Medca Co. 


1717 DIXWELL AVENUE - 


Felt Building 
Solt Lake City 1, Utah 


N 
~4 
N 





NEW HAVEN 14, CONNECTICUT 


SALES OFFICES 


2627 West 19th Street 
Chicago 8, Minois 





1008 Keith Building 
Cincinnati 2, Ohio 


team, collaborating with staffs en ed 
in the more fundamental aspects of 
research on the one side and prody 
tion on the other. 

Chemical marketing is a bridge be. 
tween research and production, ang 
lists among its many activities prod. 
uct evaluation and comparison, de. 
mand estimation, raw material and 
manufacturing facility studies, patent 
investigation, analysis of stor ige and 
shipment problems in terms of health 
and safety hazards, and investigation 
of complaints. 
mia wg & By EH a - 


tion, American Chemical Society, Chicago 
April 21, 1948 


Selling Colloids 
To the Public 


Since the word “colloid” is all but 
meaningless, it should be discarded 
and replaced with a more intelligible 
name. If this is impracticable, in 
— and writing for the layman, 
the word “colloid” must always be ex- 
plained; thus it might be made as 
familiar as “nuclear fission” has be 
come. 

Colloid chemistry must be sold to 
the layman by relating it to his daily 
life and habits, his health and his food: 
at the same time its relationship to 
organic chemistry and physics must 
be clearly explained. 

Qualified colloid chemists should 
write books and articles, and present 
radio talks in a nontechnical but in 
teresting manner. An educational pro 
gram specifically for the layman might 
well be contemplated. 

Some of the scientists objections to 
writing for the layman are discounted 
his avoidance of generalizations, his 
desire for strict accuracy, and his dis- 
like of overstatement and dramatiza- 
tion. Scientists should avoid a patron- 
izing attitude and should regard the 
scientific literacy of the public as a 
challenge. Signs of progress in this 
respect are noted, but in colloid chem- 
istry they are few. A splendid oppor 
tunity exists for following the path 
broken by atomic physics and taking 
idvantage of the upsurge of public 
interest in science that it has created. 


G G Hawley, Reinhold Publishing 
Corp., before Division of Colloid Chem- 
istry American Chemical Society, ‘ 


cago, April 21, 1948 


Colloid Chemistry for 
Chemical Engineers 


Cottomat problems are encoun- 
tered not only in new processes and 
new lines of production, but through 
out existing industrial installations on 
an almost universal scale. Changes 
made on the basis of colloid chemical! 
reasoning, whether they be of a pro 
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INGACLAD 


Chances are, IngAclad Stainless- 

Clad Steel has everything you want for 
any application where stainless 

is needed only on the exposed or 
contact side. Look what it gives you — 


TOP PROTECTION on the stainless 
side. The 20% cladding of solid stainless 
means maximum resistance to rust, 
corrosion, abrasion, erosion. 


EASY FABRICATION, The 80% backing 
of mild steel means easy workability. 


VERSATILITY. Uses limited only 

by your own ingenuity. Already proved 
in scores of applications in 

dozens of industries. 


ECONOMY. In first cost... 

in fabricating cost. 

If that’s what you want — you 

want IngAclad. Why not investigate 
its possibilities now? Full details 

on request — no obligation. 
INGERSOLL Steel Division, Borg- 
Warner Corporation, 310 South 
Michigan Avenue, Chicago 4, Illinois. 
Plants: Chicago, Illinois; New 

Castle, Indiana; Kalamazoo, Michigan. 














PEABODY SCRUBBERS and COOLERS 


are operating in many processing plants throughout industry. 
Peabody units recover solid products, such as carbon from 
generators, soda ash from kilns, dextrose from packaging 
and mixing operations, etc., as well as remove entrained solids 
from gases, and cool gases used in processing. Available in 
sizes from 100 to over 100,000 cfm. 


HOW IT WORKS: Dirt-laden gas, entering at the bottom of the 
unit, flows through one or more impingement baffle stages where 
it is divided into many high-velocity jets and is hurled against 
wetted baffles. Suspended matter carried in the jets is violently 
thrown out of the gas stream and is washed away by the scrubbing 
liquid flowing across the baffle stage. The clean gas rises to the 
next stage and passes through water eliminator to outlet. 


Bulletin H-2021 gives further information on Peabody Scrubbers. Con- 
sult our Engineering Department for further details without obligation. 


PEABODY 


ENGINEERING CORPORATION 


580 FIFTH AVENUE * NEW YORK 19,N.Y 
Offices in Principal Cities 
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essing nature or whether they affect 
the design of machines, can decreas 
the difficulties encountered in Produc 
tion and thereby improve it. There. 
fore, the teaching of colloid chemistry, 
should advantageously be made com, 
pulsory not only for the chemistry an, 
biology student but also for the chem 
ical engineer. 

Requirements and preparation fo; 
such work will be different to a certaip 
extent from those necessary for the 
education of a research worker. The 
successful colloid chemist or colloid 





chemical engineer will of course need 
a — basic and theoretic train. 
ing in colloid chemistry with physico- 
chemistry as a pre-requisite. However, 
special emphasis should be given to 
enlarging the observation power of the 
students, possibly through the use of 
class demonstrations and quizzes based 
on the successful explanation of & 
periments. The application of the 
various colloid chemical phenomena 
should be discussed in detailed rela 
tion to industrial problems. This 
might be done in the form of a 
seminar where each student is per- 
mitted to discuss one particular kind 
of problem of his choice and con- 
nected with some industrial process or 
production. 


D. S. le Beau, Midwest Rubber Reclaim- 
ing Co., before Division of Colloid Chem- 
istry, American Chemical Society, Chicago, 
April 21, 1948. 


Philosophy of New 
Product Development 


INDUSTRIAL research falls into vati- 
ous categories, including process de- 
velopment and product development. 
Each has as a common objective, the 
production of a useful chemical. No 
product has a value unless it has a 
use. Utility therefore becomes the 
primary consideration in new product 
development. 

Utility consists of functional prop- 
erties, cost, availability, stability, tox- 
icity, and other characteristics which 
are the primary concern of the appli 
cation laboratory and technical service. 
These properties can be measured 
only in terms of customer’s require- 
ments, actual or potential, and in 
comparison with established competi- 
tive products. If the importance of 
utility is recognized and the responsi- 
bility for evaluating functional proper- 
ties assigned clearly to technical 
service, the approach to new products 
can be made systematic. Research, 
process development, chemical engi- 
neering, technical service, and sales 
all contribute and cooperate. Too 
often time and effort are wasted by 
lack of adequate evaluation or poor 
definition of the problem. 

The opportunities for new product 
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For Wore Efe P 4 Filt P 
... Wi. Vemou Extra 


Mi. Vernon Extra’s high degree of 
uniformity means more efficient filtering 
— greater clarification of filtrates — more 
efficient recovery of solids. And the rough 
scrubbing and scraping of filter-fabric 
cleaning is something that Mt. Vernon fab- 
rics take in their stride. 

















Mt. Vernon Extra filter fabrics are made 
from top grades of cotton and scientifically 
produced under rigid laboratory controls to 
insure a high degree of fabric uniformity. 


For more effective filtering and longer 


wear, specify Mt. Vernon Extra. 




















uniformity makes 
the big difference 
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THE 


GEARY-JENNINGS 
SAMPLER 





The Silent watchman 
of your product quality 


and uniformity 


No more worrying about accurate product 
sampling with this silent watchman on the job. 
The Geary-Jennings Sampler is especially 
adaptable to chemical and mineral processing 
industries. It is the completely automatic way 
of taking representative, accurate samples of 
Ore, Mill Pulp, Scrap Metal, Corn Grits, Malt. 
Coal, Corrosive Solutions, 
Cement. Phosphate. 
Sampler handles wet or dry materials, comes 
with cutter travel and design to meet any and 
all requirements. Sample cutting is electrically 
timed and adjustable to any required interval. 
Get Geary-Jennings on your job—the sampler 
that is providing dependably accurate data 
in hundreds of process plants throughout the 


world, 


Write for detailed information. 


“Leaders in Experience & Service” 


THE GALIGHER CO. 


Eastern Office 
921 Bergen Avenue 
Jersey City 6, N. J. 


Home Offices 
545 West 8th South St. 
Salt Lake City 1, Utah 





Potash, Textiles, 
Geary-Jennings 
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development increase as the ¢ 

industry and the chemical p 

industries expand. Each new rn 

serves as a stepping stonc to ney gil 
derivatives and new application 

Greater and greater complexity aceom ah 
panies expansion, and spccialization § * 9 
becomes more and more essentia) ger 
Technical service must equip its B  eve* 
with expert knowledge to render the t 
help necessary in the development of ™ 
new products and new markets, he 


K. H. Klipstein, Calco Chemical pj t¢ 
vision, American Cyanamid Co before Di. 
vision of Industrial and Engineering 
| Chemistry, American Chemica! Society, 
| Chicago, April 21, 1948. 








Silica-Magnesia in Fluid 
| Catalyst Cracking 


Deve.opMent and pilot plant test 
ing of synthetic silica-magnesia catalyst 
for use in fluid catalyst cracking has joke vf 

| been carried out in various pilot plants ode 

| including the 100 bbl.-per-day fluid 

| catalyst cracking unit. The overall 
results show that this catalyst is su- ynd ho 
perior to synthetic silica- alumina and Dye 
treated natural clay catalysts with te 
spect to gasoline yield. The nascline 
octane numbers are, however, lower { 
than those obtained with silica-alu 
mina, but approach those obtained 
with natural catalyst. The silica-mag 
nesia catalyst is indicated to be su 
perior from the standpoint of activity 
maintenance. The silica-magnesia ca- 
talyst is now in commercial production 
and demonstration tests in full-scale 
commercial cracking units will prob 
ably be made early in 1948. 


R. W. Richardson, F. B. Johnson and 
L. V. Robbins, Jr., before Division of 
Petroleum Chemistry, American Chemical 
Society, Chicago, April 19, 1948. 











Molecular Weight of 
C,CIF, Polymers 


[HE MOLECULAR weight of a rar 
domly selected lot of chlorotrifluore 
ethylene polymer was determined by 
the ebulliometric method with both 
benzene and carbon tetrachloride as 
solvents. ‘The modified Menzies 
Wright molecular weight apparatus 
was used for the molecular weight 
measurements in solutions up to 13 
weight percent of the polymer and the 
modified Cottrell apparatus was used 
for the molecular weight determina 
tions in the more concentrated solw- 
tions. 

These molecular weight values, 


when plotted vs. the weight percent T. 
R 





of the polymer in solution, give a curve 
somewhat S-shaped which can be di- 
vided into three distinct sections. 
The part of the curve averaging the 
data for the molecular weight values m 
concentrations less than 10 weight 
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YOUR NEAREST MILL SUPPLY 


Power Station 


eat many YARWAY Traps are 
been very success 
been 


“A gr 
ysed here and have 
_., some of these traps have 


ful 

» yse since 1939 and have given 
ibsolutely NO trouble.” — Herkimer 
Municipal Power Station, Herkimer, 


N. Y. 
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“Coal bill last winter was $5,000 
less than previous winter. Didn't know 
whether they could give YARWAY 
Traps all the credit, but they were 
entitled to a big share of it.” —Meyers 
and Santman (Greenhouses), W ynd- 


moor, Pa. 
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COMPA 
NY 137 Mermaid Avenue, Philadelphia 18, Pa. 


YAR WAY IMPULSE STEAM TRAP 





IN THE REDUCTION PROCESS 


If your process depends upon the efficiency of your reduction 
operation, you will find it helpful to check the advantages 
offered by the Prater Dual-Screen Pulverizer. Oversize screens 
covering more than 70 percent of the area.of the final sizing 
drum give you a granulation that is always the same... always 


uniform in its high quality. 


In addition, Prater equipment offers you triple reduction grind- 
ing and side feeding from one or both sides. Low starting load 
and low power costs are the result of 1,800 r.p.m. operation 
which permits direct connection to standard electric motors. 


For details on Prater Pulverizers for your process, write today. 
The Prater Pulverizer Company, 1517 South 55th Court, Chicago 
50, Illinois. 


PRATER PULVERIZERS 








percent is exponential. The equation 
representing this part of the curve jx 
M = A* + 845, where M is the mole 
cular weight of the polymer, w js 
weight percent of the polymer, and 4 
is a constant, equal to 1.447. 

The curve for concentrations of the 
polymer above 10 weight percent 
shows the molecular weight to increage 
directly with increased weight percent 
to an approximate concentration of 55 
weight percent. The equation for the 
molecylar weights along this section of 
the cfirve is M = 10w + 783. 

At approximately 55 weight percent 
of the polymer the curve averaging the 
molecular weight data is slightly 
curved and the data from 55 to 658 
weight percent, the maximum concep- 
tration investigated, falls reasonably 
well along a second straight line. The 
equation for the molecular weights 
along this section of the curve is M = 
4.545 w + 1,089. 

The assumed correct molecular 
weight of the randomly selected lot of 
the polymer is the extrapolated value 
determined at zero concentration of 
the polymer in benzene and is 846+ 
5 molecular weight units. 

The variation of the molecular 
weight of the polymer in benzene so 
lutions as a function of concentration 
is attributed to differences in internal 
pressures and polarities of solute and 
solvent. 


James L. Gabbard et al, Carbide and 
Chemicals Corp., before Division of Co!'loid 
(Chemistry, American Chemical Society, 
Chicago, April 19, 1948. 


Of Historical Interest 


l'URFURAL was Offered as a new and 
interesting chemical in the 1920's to 
a chemical world, industrial and aca 
demic, which had come out of World 
War I with an enthusiastic interest 
in chemistry, awakening to the big 
possibilities, especially in organic 
chemistry, and with greater confidence 
in the ability of American chemists 
and American chemical industry as a 
result of this country’s achievements 
after having been thrown on its own 
resources in 1914 when German ex 
ports ceased. 

Prior to that time it was taken for 
granted that one had to go to Ger- 
many not only for the best chemical 
training, but to obtain almost all 
chemicals, especially those of good 
quality. 

An example was the use by a certain 
American manufacturer of a formula 
for which he imported certain chem- 
icals, among them two listed in the 
German catalogue as “Brown Z-1” 
and “White 7-2.” Eventually he dis 
covered that the first was ferric chlo 
ride and the second sodium carbonate. 
This is perhaps an extreme example 
of a situation which World War I 
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ALCOA ALUMINA CONTENT 


Dota, Courtesy of Horbison-Wolker 
Refractories Compony, Pittsburgh, Pa. 


Refractory Stability Goes UP 
with the Alcoa Alumina Content! 


ALCOA ® Strength and stability under load at high your operating temperature require- 


The chart shows how 


{lumina pushes up the pyrometric 
cone equivalent of refractories. But 
this is just one important factor in 
maintaining peak operating effi- 
ciency. The reason why refractories 
ALCOA Alumina last 
longer and result in less costly down- 
ALCOA Alumina 


gives refractories the following 


made with 
time is because 


money-saving qualities: 
4 eS 


temperatures. 


® Resistance to spalling, abrasion, and 
fluxing at high temperatures. 


® Resistance to corrosive slags and gases. 


© Negligible porosity and shrinkage. 


BUY FROM YOUR REFRACTORY MANUFAC- 
turer——-You can buy brick and other 
shapes containing various percent- 
ages of ALCOA Alumina to meet 


ments from leading manufacturers. 
We do not make refractories, but 
we'll gladly refer you to dependable 
sources of supply. Call your near- 
est Alcoa sales office or write to: 
ALUMINUM COMPANY OF AMERICA, 
Cuemicats Division, 1778 Gulf 
Building, Pitts- 

burgh 19, Pa. 


.\Regey- Waa ae 


ALUMINAS 48° FLUORIDES 


CTIVATED ALUMINAS 


ALUMINUM FLUORIDE 


CALCINED ALUMINAS ° 
SODIUM FLUORIDE 


LOW SODA ALUMINAS e 
SODIUM ACID FLUORIDE 
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TABULAR ALUMINAS 
FLUOBORIC ACID 


HYDRATED ALUMINAS 
CRYOLITE 
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HAVE YOUR PROCESS EQUIPMENT 
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Kettles 

Heat ¢ Pressure Vessels Built in Strict Ac- 
Exchangers cordance with ASME Code U69 

Air 
Receivers © Special Stainless Alloy Equipment 
Conveyors to Get the Ultimate in Corrosion 
Troughs Resistance 

Hoppers Trailer Tank 3°-8” Diameter x 25-6” 

ASME, Code Construction, 60 P.S.I. 
Tanks Working Pressure 


Special Filters 


Jacketed Mixers ; 
Fractionating 
Towers 
Dryers 
Propane Tanks 


iia ikea " 


KLOCKNER STEEL PRODUCTS, INC. 
14 GRAFTON AVE. NEWARK 4, N. J. 
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WIDE vant 
SPACING IM 
LOWER STAG! S 


Hove air problems in your plant? Get gee vane 


in touch with Schneible, because we / see 

there’s no air contamination too tough 

for a Schneible System. Starch dust, VARI VANES 

rubber dust from Banbury mixers, 2 

mercury vapor, glycerin and fatty 

acid fumes are just a few of the . 

hundreds of air contaminants a9 = §~——> = | 
alo 








Schneible Collector takes in its stride. 
In fact we know of no limit to the 


number of substances that can be 
removed or recovered from air using ein 


plain water or solutions. La) > 


[ I C1 TRA ePimOt OE WT 
WARES ™ OOPTE Stat 


Schnethlo vari vanes = 


For FUMES and Micron Solids yn vant 





With no moving parts, the basic Schneible Multi Wash Col- oT + 
lector, the core of every Schneible System, is readily adaptable ae — 1 
to every condition. Where additional impingement surface - — | 
is required to collect fumes or provide greater contact sur- = 
face to trap sub micron solids, the Collector is equipped with ' eal 


additional impingement vanes in the upper stages. Uprushing 
gases are purified by passing through a cyclonic vapor cloud. 
Liquid may be recirculated. Send for bulletin 410 


CLAUDE 8B. SCHNEIBLE CO. 
Engineering Representatives in Principal Cities 


2827 Twenty-Fifth St., Detroit 16, Mich. 






2380 


fortunately forced us to correct 
as a result our domestic chemical jp. 
dustry received a tremendous impetys 
New chemicals received much moge 
attention during the 20’s than they 
would have before the war. : 
By the time the 1930's arrived, ney 
chemicals were being announced jp 
such numbers that the industry began 
to be surfeited and from that time op, 
it has become increasingly necessary 
to back up the announcement of a 
new chemical with chemical and 
physical data plus definite information 
on how it may be used. This is g 
healthy situation and puts the burden 
of proof at least initially where it be. 
longs, on the manufacturer. 





Lauren B. Hitchcock, Quaker Oats (y 
before Chemical Market Research Asso. 
ciation, Cambridge, Mass., April 8, 1948 


Hypersorption Report 


THe First commercial Hypersorp- 
tion plant was build for Dow Chemi- 
cal Co, at Midland, Mich., to recover 
small concentrations of ethylene from 
a hydrogen-methane stream at 75 psig. 
The unit, designed by Union Oil Co. 
of California and Foster Wheeler 
Corp., was completed in May 1947 

















and its performance during start-up 
and operation since that date has been 
successful beyond design expectations. 
From a feed gas containing 4.5 to 6.0 
volume percent ethylene, an ethylene 
product is obtained of 92 to 93 per- 
cent purity and 0.1 percent maximum 
methane contamination. The hydro- 
en-methane overhead stream contains 
fess than 0.1 percent ethylene. This 
product yield and purity have been 
maintained consistently over the entire 
period of operation despite consider- 
able fluctuation of feed volume and 
composition inherent in the gas sup- 
ply. During its history of operation 
the unit has proved its ability to 
absorb increases in ethylene content 
of the feed as high as 400 percent of 
the design composition for several 
hours ot appreciable quantities of 
ethylene are lost overhead in the dis- 
charge gas. All during this “flood” 
condition the purity of the ethylene 
product remained unchanged. 

The process consists of the intro- 
duction of the feed gas into a slowly 
moving bed of activated carbon which 
is designed to adsorb the heavier com- 
ponents of the mixture. The carbon 
containing the adsorbed components 
is then contacted in the rectifying 
section below the feed engaging tray 
with a countercurrent reflux of the 
bottoms product, which serves to dis 
place any of the lighter overhead com- 
ponents originally adsorbed from the 
feed. 

Now saturated with the bottoms 
product, the carbon next passes 
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DON’T PUT ALL YOUR EGGS IN ONE BASKET! 
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of 
$- their dependable, long-term ability to develop high temperature at low pres- 
on . 
e sure —and low cost — preventing local overheating, discoloration, burning 
)- or scorching. 
y Representatives in the following cities: ‘ 
! 
. Albuquerque, N. M Detroit 19, Michigan Pittsburgh, Pennsylvania 
: Atlanta, Georgia Houston 4, Texas Portland, Oregon 
Boston 16, Massachusetts Kansas City, Missouri Kirkwood 22, Missouri 
; Buffalo 17, New York Los Angeles 11, California San Francisco, California 
> Chicago 3, Illinois New Orleans, Louisiana Tulsa 3, Oklahoma 
; Cincinnati 6, Ohio New York 7, N. Y. Wallingford, Connecticut 
Cleveland, Ohio Philadelphia, Pennsylvania 
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EASILY DISMANTLED—Impeller and shaft sleeve can be 
renewed without disturbing the suction and dis- 
charge piping or the bearings. Simply loosen 4 bolts 
... Slip them out of disc slots . . . and pull off end cover. 
Four adjusting screws easily close worn clearances on 
suction side of impeller. 


GLAND UNDER SUCTION PRESSURE ONLY—Since it is not 
subject to high stuffing box pressures, it is much less 
vulnerable to abrasive solids. Packing troubles are re- 
duced to an absolute minimum . . . and there is con- 
siderably less dilution of your mixtures due to leakage. 


CORROSION-ABRASION RESISTANT—The Morris Type R 
has no internal studs and bolts . . . no troublesome in- 
ternal fits and joints. For ore processing, the alloy parts 
of the Type R stand up under the severe wear of cor- 
rosive and abrasive materials. These parts are easily 
renewed with minimum labor and time. 


SHELL IS INTERCHANGEABLE— Suction and discharge 
nozzles can be swiveled around the axis of the pump to 
any of 72 different locations. Changed for either right 
or left hand rotation. 


TYPE “R” 


ITS @ FEATURES ASSURE 


CONTINUAL LOW-COST 
MOVEMENT OF MATERIAL 


RRY PUMPS 


For low-cost operation ... low-cost maintenance... 
longer hours of continuous service 


IN CHEMICAL PROCESSING it handles mixtures containing ore con- 


centrates . . . tailings, slag and residue from filters and classifiers . . 


types of caustic or acid mixtures containing abrasives or solids. 








MORRIS MACHINE WORKS 
Baldwinsville, N. Y. 
Branch Offices in Principal Cities 


Ceutrifugal Pumps 


- all 
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through the stripping section, a ye. 
tical tube bundle heated externally by 
condensing Dowtherm capen, 
plete stripping of the adsorbed com. 
ponents is accomplished by steam 
which is introduced into the be 
below the heating section and 

up through the tube bundle counter. 
current to the carbon. The steam and 
desorbed bottoms product or “make 
gas” are disengaged from the bed at , 
tray above the stripping section and 
just below the rectifying section. 

The hot stripped carbon leaving the 
Dowtherm heater passes through g 
specially designed feed mechanism 
which provides positive control of the 
carbon flow rate and distribution over 
the cross section of the column. From 
this mechanism the carbon drops into 
a sealing leg which restricts flow of 
steam into the lift system. A gas lift 
transports the carbon to the top of 
the Hypersorber tower where the flow 
is reversed by an impactless separator 
of special design which reduces at- 
trition to a minimum. The volume 
of gas recycled from the top of the 
tower to the lift-gas blower is de- 
signed to obtain sufficient elutriation 
of carbon fines to maintain the desired 
mesh size in the adsorption beds. 

The lighter components of thé 
feed, which are not adsorbed or are 
displaced from the carbon by the bot- 
toms product reflux, pass up through, 
the adsorption section and are split 
into two s reams. The major stream 
is disengaged below the cooler and 
constitutes the overhead product or 
“discharge gas.”” A small part of the 
overhead gas serves to dehydrate the 
stripped carbon by passing up through 
the tubes of the cooler countercur- 
rent to the carbon flow. This “purge 
gas” then joins the lift-gas circulation 
stream, an equivalent amount of which 
is taken off before the blower suction, 
to remove the carbon dust formed by 
attrition during operation and en- 
trained in this stream by elutriation at 
the top of the Hypersorber. 





Howard Kehde, R. G. Fairfield, J. C. 
Frank and L. W. Zahnstecher, before 
American Institute of Chemical Engineers, 
Cleveland, May 9-12, 1948. 


Incendiary Gels 


Liguip incendiaries tested during 
World War I possessed the drawback 
of excessive Sevendiens which was, 
however, moderately well correctable 
by the es te of the liquids in 
some materials such as cotton waste. 

During World War II, this general 
idea was revived resulting ultimately 
in the incendiary gels. Of all the 
various methods tried for solidifying 
incendiary fuels, the use of the follow- 
ing substances were found to be gen- 
erally applicable: (1) sodium stearate, 
(2) aluminum salts of mixed fatty 
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CARRIED IN THE POCKET 
OR WORN AROUND THE NECK— 








Fast, easy, dependable respiratory protection whenever light concen- 
trations of acid gases or organic vapors temporarily threaten breathing 
safety! The M.S.A. Gasfoe Cartridge Respirator answers the demands 
of industry for a small, handy, compact unit which is instantly available 


for use when needed. 


Featuring a specially-designed mouthpiece, which is an integral part of 
the rubber respirator body, the Gasfoe employs a single, replaceable, 
factory-packed chemical cartridge which absorbs light concentrations 
of acid gases and organic vapors from inbreathed air. Equipped with a 
spiral spring noseclip and adjustable vinyl plastic neckband, the 
respirator is comfortable to wear, well-balanced, simple to maintain, 


and provides long life in service. 


WRITE FOR BULLETIN NO. CR-21 

Send for your copy of this descriptive 
bulletin containing complete details of the 
new M.S.A. Gasfoe Cartridge Respirator. 














Regulating the Speed of Controlled 


Volume Pumps peutomatically 


by Means of Liquid Level Control 


In this typical processing application 
the product, received from an open 
end process at 20 to 35 gals. per 
min. is treated with three chemicals, 
added at rates exactly proportional 
to the rate at which the material is 





received. It is then pumped under 
pressure to a reaction vessel. 

A 5-cylinder Milton Roy Con- 
trolled Volume Pump is used in this 
system. The 2 large cylinders handle 
the liquid from a surge tank fitted 
with liquid level control. The 3 
small cylinders add the three treat- 
ing chemicals. The speed of the 
drive of this combined pumping unit 
is automatically regulated through 
Thymotrol by the liquid level in the 
surge tank. If the level rises or falls 


the entire unit speeds up or slows 
down instantly in exact proportion 
to the speed of the first 2 cylinders. 
It is possible by manual stroke ad- 
justment to change the ratio of each 
of the three treating chemicals while 
the system is in operation. 

Milton Roy Controlled Volume 
Pumps are finding many such appli- 
cations, in many fields, for a wide 
range of chemical treating purposes. 
Milton Roy engineers are competent 
to help develop similar systems and 
build pumps to meet specific re- 
quirements. Consultation is invited. 





Write for the latest Milton 
Roy Pump Catalog No. 146 


MILTON fou COMPANY 


MERMAID AVE 


: | / A 
NUT HILL, PHILA 





acids and naphthenic acid, (3) poly. 
acrylates, and (4) rubber (natural and 
synthetic). 

Sodium stearate would not give q 
satisfactory product with incendiary 
fuels; stearic acid, however, when dis. 
solved in the incendiary liquid 
duced excellent gels after the addition 
of sodium hydroxide dissolved in §§ 
percent (or purer) alcohol. SOD 112, 
a product of the Standard Oil Co. of 
New Jersey, was the most promising of 
this type of gel. 

Aluminem soap thickeners consist 
of either an aluminum salt of the s ap. 
forming, saturated, fatty acids having 
8 to 14 carbon atoms, an unsaturated 
soap-forming, fatty acid, a carboxylic 
acid containing a carbocyclic ring— 

e.g., naphthenic acid—or a mixture of 
these. 7 the aluminum soap of 
an oleic, naphthenic, and coconut fatty 
acid mixture, falls into this class of 
thickeners and a review of this sub. 
stance, from the standpoints of chem- 
istry, manufacture, stability, effect of 
moisture, gasoline quality, etc., is pre- 
sented. 

In lieu of soaps, natural and syn- 
thetic rubber as well as resins such as 
the polyacrylates can be used as thick- 
eners, yielding, however, gel products 
possessing properties somewhat differ- 
ent in their characteristics from those 
of the soap-thickened fuels. 

“Walter H. C. Rueggeberg, Chemical 
Corps Technical Command, before Division 


of Colloid Chemistry, American Chemical 
Society, Chicago, April 20, 1948 


Sawdust Neutral Spirits 


PLENTIFUL supplies of good whiskey 
could be made cheaply from sawdust 
and oil refinery wastes, saving huge 
quantities of grain for food. Alcohol 
identical in quality with that obtained 
from grain can be made by the utiliza- 
tion of non-edible raw materials, if the 
lreasury will allow their use. For ex- 
ample, the process for the production 
of good ethyl alcohol from sawdust has 
been thoroughly perfected and tested. 
And in fact, there is a plant already 
built at the cost of over $3,000,000 
which could be easily started and could 
supply us with 10,000,000 gal. of 
alcohol per year—enough to make 
over 25,000,000 gal. of whiskey. 

About two and one-half gallons of 
alcohol are made from a bushel of 
corn or wheat, now urgently needed 
for food, and more than 10,000,000 
tons of sawdust are wasted annually, 
each ton capable of yielding about 50 
gal. of teckel This source alone is 
enough to supply more than three 
times the conceivable demand for 
alcoholic beverages. 

Alcohol as good as the grain prod 
uct can also be made from natural gas 
and petroleum refinery wastes. All 


| these sources are cheaper than grain at 
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Speed production...lower costs! 


Insist upon time-proved Robins Belt Conveyors... 





no matter what type of material you move 


When you move bulk materials with 
a Robins Belt Conveyor, you can be 
sure that both belt and conveyor 
are engineered to work together. 
Only Hewitt-Robins provides a single 
responsibility for both elements— 
machinery and belt. 


But that’s not all! Exclusive One- 
Shot Lubrication of Robins Idlers 
permits your conveyor to be built 
with only one walkway! You save con- 
struction and maintenance costs. . . 
you save hours of lubricating time. 


Furthermore . . . with a Robins 
Conveyor you get the advantage of 


ROBINS CONVEYORS DIVISION 
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minimum clearance between pulleys. 
This reduces possibility of pinching 
belt between horizontal center pulley 
and inclined end pulleys. Malleable 
iron brackets on troughing and re- 
turn idlers give your conveyor added 
strength—resist fatigue, breakage. 


With dependable Hewitt Belting 
and a Robins Belt Conveyor you are 
sure of a system that speeds pro- 
duction . . . lowers costs. No matter 
what bulk materials you move, write 
Robins for details. Address Robins 
Conveyors Division, 270 Passaic 
Avenue, Passaic, New Jersey. 


-ROBINS 


INCORPORATED 





These Exclusive Features of 
Robins Idiers Save You Money 


One-Shot Lubrication. Cuts 

lubricating time in less than half 

assures thorough lubrication 

. requires only one walkway 

No exposed piping subject to 
damage. 


Triple-Grease Seal on Robins 
Roller Bearing Troughing and 
Return Idlers. Locks grease in 
keeps dirt and moisture out 


Rigid-Truss Construction. End 
and center brackets, pulleys and 
pulley shafts form a single unified 
member to absorb shocks and 
loads. Stronger than any other 
type of construction 


















ROBINS 


CONVEYORS 


adsorbents, where they have been for 35 
years, you will find Floridin products. In 
the making of aviation gasoline, lubricating 
oils, synthetic rubber, and many chemicals, 
the most advanced and the most exacting 
processes are giving new proof of the effec- 
tiveness of these adsorbent products. A 
staff of technicians is employed to give aid 
and advice as users may require. If you 
have a problem of adsorption—dehydration 
—decolorization—catalysis, your inquiry 


will be given careful, competent attention. 


e 





FLORIDIN COMPANY 


Department A . . 220 Liberty St. . . Warren, Pa. 
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present prices. That alcohol could he 
produced from sawdust and wood 
waste for one-third of its cost from 
grain. 

The customer might not be able to 
tell the difference between the 
whiskey suggested and that now on the 
market, and that even if labeling were 
required the public eventually might 
become accustomed to slogans such 
as “Made From Wood, Aged in 
Wood.” Passing the alcohol through 
wood shavings would speed the aging 
process considerably. 

All these processes have been 
thoroughly tested and could come in 
handy in the critical year of 1948. The 
drawbacks are only due to govem- 
ment regulation or possible lack of 
public acceptance. 


Robert S. Aries, Polytechnic Institute of 
Brooklyn, before Division of Sugar Chem- 
istry and Technology, American Chemica! 
Society, Chicago, April 23, 1948. 


Good News for Teachers 


Tgacuers’ salaries should be based 
on evaluation of position according to 
duties, responsibilities and prerequisi- 
tes, rather than merely by title, and 
commensurate with earnings in other 
fields where requirements are similar. 

The ASCE Board of Direction has 
adopted a formula which applies slide- 
tule precision to the grading of teach- 
ers, and is providing deans of civil 
engineering schools with rating sheets 
and other data evolved during our 
study. A year-long study was made by 
the society’s committee on salaries dur- 
ing a period when the problem of 
teachers’ salaries was a subject of na- 
tional interest, particularly for edu- 
cators. 

Under the formula a maximum of 
150 points is assigned to educational 
background; 150 to previous experi- 
ence; 400 to responsibilities of the 
teacher, divided as follows: super- 
vision, 100; policy of methods, 120; 
public relations, 80; records and re- 
ports, 40, and machinery, safety, etc., 
60. 

Our study indicates clearly that the 
position of full professor and that of 
division engineer demand equivalent 
prerequisite duties and _responsibili- 
ties. At this stage in teaching and at 
this stage in practice, the experience 
already obtained and the technical de- 
velopment already reached are such 
that the incumbent can _ thereafter 
qualify for the highest position in 
teaching or in practice if he has the 
opportunity. e practitioner will 
rate higher in some, and the teacher 
higher in others, but the scores on 
duties, responsibilities, and _pre- 
requisites, translated into point values, 
will be substantially the same. 

Salaries recommended are: instruc- 
tors, from $2,700 to $4,200; assistant 
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THE “NEW LOOK” IN 


COOPER 


STAINLESS STEEL 


FITTINGS 


me Satincast, smooth as satin itself ...is a 
newly developed finish by COOPER ALLOY which 
is Standard on all COOPER Stainless Steel 
Fittings. Satincast finish is also avail- 
able on Special Castings of 
moderate size. 


2 T.M. REG. PENDING 
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ONE PUMP win 


worth a in the repair vem 


Pseun SCREW PUMP 



























Advontoges: - pulseless 
ings + vibrationless 
operation - low mainten- 
ance cost + rugged 
construction. 


Pumps: Acetate, asphalts, 
brines, Bunker C Fuel Oi, 
Cellulosics, Greases, 
Molasses, Syrups, Lube 
Oils, etc. 











Molasses, Chemical Solutions. 
Capacities: 1-550 g. p. m. 
Discharge: 250 p. s. i. for medium 
or high viscosities. 50 p. s. i. for 
water. 














































The most notabie point about SIER-BATH 
Screw Pumps and Gearex Pumps is their 
relative freedom from maintenance. 


HERE is no mystery about the ability of Sier-Bath 

Pumps to stand up under the most trying conditions. 
After all, in such pumps, the worms and gears are the most 
important parts. And when you consider that Sier-Bath 
Pumps are made in the best equipped precision gear shop 
in the country, it is easy to understand their exceptional 
dependability. Their pulseless fow and vibrationless opera- 
tion greatly reduce maintenance cost—there is much less 
wear on valves, couplings and other fittings. Pipes and 
joints remain tight. With laber costs at their present high 
figures, these are important points to consider in pump 
selection. Send for descriptive booklet. 


ALSO MAKERS OF SIER-BATH PRECISION GEARS 





FOUNDED 1905 MEMBER A. G.M. A. 


ee Sjer-Bath - 
GEAR and PUMP CO., Inc. 


9259 HUDSON BOULEVARD ¢ NORTH BERGEN, NEW JERSEY 























professors, $4,200 to $6,100; associate 
professors, $6,100 to $8,600 and pro 
fessors, $8,600 to $12,000. Mediap 
salaries in these categories reported by 
deans of 71 of 104 schools to which 
rating sheets were sent in our study 
were, respectively, $2,500, $3,306, 
$4,000 and $4,600, as against the 
recommended medians of $3,400 
$5,100, $7,250 and $10,350. 
Teaching salaries should approxi. 
mate the prevailing rates for prac. 
titioners in permanent employment, 
otherwise we cannot hope to hold the 
large number of teachers who can and 
will abandon teaching because they 
cannot live on the salaries paid, or to 
attract the high grade educators who 
could be equally successful in either 
field. 
; Ralph B. Wiley, Purdue University, be 


fore American Society of Civil Engineers 
Pittsburgh, April 5, 1948. 


New Bisulphide Process 


A process has been developed for 
making carbon bisulphide from sul- 
phur dioxide and anthracite coal. Sul- 
phur dioxide to cardon bisulphide con- 
versions ranging from 75 to 90 percent 
were obtained in an apparatus produc- 
ing up to 0.5 Ib. per hr. of carbon bi- 
sulphide. 

It was shown that the over-all proc- 
ess can be represented by the follow- 
ing equation: 5C + 2SO,—CS, + 
4CO, and that the process actually 
took place in three steps. High carbon 
bisulphide yields could be obtained 
only when these steps were carried out 
individually at the optimum tempera- 
ture for each step. The heat value of 
the byproduct carbon monoxide was 
several times that necessary to Carry 
out the process, indicating an auto 
genous process, should the carbon 
monoxide be used as a fuel to heat th 
reaction chamber. 

x W. Siller, New Jersey Zinc Co 
Pa.), before Division of Industrial and 


Engineering Chemistry, American Che 
ical Society, Chicago, April 21, 1948 


Importance of Near-Eastern 
Petroleum 


Securinc oil from the Middle East 
has become one of the vital concerns 

not only of the oil industry—but of 
the United States itself. The western 
hemisphere at present has a surplus 
of oil production. But estimates of 
future production and needs, barring 
some unexpectedly huge new discover- 
ies in this hemisphere, show that this 
surplus probably will disappear about 
1951-52. By 1955 the hemisphere 
would be needing to receive half a 
million barrels a day from the eastern 
hemisphere (mostly the Middle East). 

As far as the United States is con- 
cerned, by 1951 it will most likely be 


© MAY 1948 « CHEMICAL ENGINEERING 








TOR 
in ¢ 
inst 
pro 
Che 
Mo: 
skill 
of 

me 
pro 
che 
ind 
Spe 
Cor 
infc 
CHE 
ANE 


Co: 
—/ 
Sol 
-l 











Clate 

Pro- 
dian 
d by 
hich 
tudy 
300, 

the 
400. 


rOX)- 
yTac- 
ent, 
the 
and 
they 
[ to 
vho 


ther 









MANUFACTURERS OF 







CHEMICALS FOR 
INDUSTRY AND AGRICULTURE 



































TONS OF AMMONIA stored 
in giant hortenspheres 
insures continuity of 
production by Spencer 
Chemical Company. 
Modern facilities and 
skillful technical control 
of Spencer's facilities 
means constant 
production of better 
chemicals for your 
industrial needs. Contact 
Spencer Chemical 
Company today for 
information about 
CHEMICALS FOR INDUSTRY 
AND AGRICULTURE. 
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for Industry and Agriculture ata \ ) 
Commercial Grade Ammonia — “FREZALL” Spencer Dry Ice $ PENCER 


—Ammoniating Solutions — “Spensol” (Spencer Nitrogen 
Solutions) — Ammonium Nitrate Fertilizer — Aqua Ammonia y/ 
— Liquid Carbon Dioxide — Anhydrous Ammonia (NH3) 

SPENCER CHEMICAL COMPANY 


Executive and Sales Offices, 78 Dwight Bidg., Kansas City 6, Mo. 
Works, Pittsburg, Kansas 
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COMPACT, PORTABLE 


This Alsop “Sealed-Disc” Filter positively 
removes all impurities. Its unique design 
assures unsurpassed performance on in- 
termittent or continuous operation and with 
little or no supervision. You'll find this 
compact filter always ready for instant use, 
completely sealed, leak and drip proof and 
easy to move to wherever needed. 

Alsop filters of various sizes, made of 
suitable materials, are at work on chem- 
icals, plating solutions, liquid plastics, 
liquid soaps, drugs, syrups, foods, bever- 
ages, oils, fats, alcohol, water etc. Write for 
complete details. 


ALSo 


filters: Filter Discs ¢ Sheets-Mixers Agitators 
305 White Road, 











Milldale, Conn. 











Engineered 
STEAM AT ITS BEST - - - 


THE KANE BOILER PACKAGE 


Yes, it’s a compact, self-contained steam 
source that includes: the correctly sized 
KANE Automatic Gas-Fired Boiler complete 
with burner and controls to maintain required 
steam pressure; and an M-K-O Automatic 
Boiler Feed system designed to return con- 
densate and supply make-up water as re- 
quired for highest operating efficiency. 


Engineered Steam at its best with four 
decades of experience at your disposal—so, 
send your steam problem to us for study and 


recommendation. 


EARS: 


ANE-s 


1903-1915 EAST HAGERT STREET, PHILADELPHIA 25, PA. 




















i soit se 
The KANE Boiler is built to 
A.S.M.E. specifications, in sizes 
to 30 H.P. 





FELDI 





FOUR DECADES OF AUTOMATIC GAS-FIRED BOILER MANUFACTURING EXPERIENCE 











having to receive over half a million 
barrels a day net imports from the out 
side; and by 1955 it will probably negg 
upwards of a million barrels daily, 

Around one half, or perhaps leg, 
of this we can expect from South 
America—the rest in all probabilj 
will have to come from the Middle 
East. 

Because of staggering costs involved, 
there is little probability that synthetic 
plants, producing oil from gas, coal or 
shale, could make any substantial cop. 
tribution to this million barrels a day 
shortage by 1955. 

Processes for the manufacture of 
gasoline from natural Bs are now 
being developed, though no plants 
have yet been built. But there is yet 
no evidence that gasoline can be man 
ufactured from coal or shale on a 
commercial basis. The plants alone to 
produce a million barrels daily of 
synthetic liquid fuels from coal proba 
bly would cost upwards of $8 or $10 
billion or even more. 

On the other hand, Middle East 
crude can be produced and brought 
to this country through modern pipe 
lines and large, fast tankers at an eco 
nomical cost. Such pipelines and 
tankers, and the conventional refin 
ing capacity required to bring to this 
country and to process a million bar 
rels daily of Middle East oil would 
involve a capital outlay in the neigh 
borhood of $24 billion, and no new 
technical problems would be involved. 


S. A. Swensrud, Gulf Oil Corp., before 
Cleveland Petroleum Club, March 29, 1948. 


More on Chemical Engineers in 
The Textile Industry 


CHEMICAL engineering has much 
which the textile industry should find 
useful. Consider this chemical en- 
gineering profession in some detail. 

First of all: we are trained in cer- 
tain unit operations. A process such 
as kiering can be broken down into 
several unit operations. Among these 
are: (1) fluid flow—the flow of liquor 
from the kier, through the heat ex- 
changer, to the distributor, and 
through the goods; (2) heat transfer 
—heating the liquor, heating the 
goods, i heat through the tank 
and pipe walls; (3) temperature and 
pressure control. Are you using the 
most economical fluid flow? Is your 
heat exchanger the most economically 
efficient? Could you save money by 
insulating any part of the kiering 
equipment? These are some of the 
questions we might help you to 
answer. 

These, and many other, unit opera- 
tions are the tools of a ienial en- 
gineer. With them, we can determine 
what factors of time, temperature, 
chemical concentration, etc., affect 
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LINERS 


for new self-venting closures 


ANOTHER NEW PRODUCT 
BY A MOLDER USING A 
DU PONT PLASTIC 





These new acid-bottle closures are self-venting . . . may 
be used for liquids with high vapor pressures. Their re- 
silient liners are injection-molded of Du Pont polythene. 
Because of the chemical resistance of polythene these liners 
have been used successfully with sulfuric, hydrochloric, 
and nitric acids. Manufactured by the Owens-Illinois 
Glass Co., the new closures meet I.C.C. requirements 
and have the approval of the Manufacturing Chemists 
Association. 


POLYTHENE was chosen as the liner material for: 


e Chemical resistance 

@ Resiliency 

e Low moisture permeability 

@ Toughness and flexibility 

@ No development of brittleness in storage 


oo 
In addition to these properties, Du Pont polythene is light in g611C s 
weight ...won’t shatter or smash... is tasteless, odorless, non- 


toxic. And it’s readily molded and fabricated. Polythene may be 

an answer to your material problems. Write for specific data. BETTER THINGS FOR BETTER LIVING 
E. I. du Pont de Nemours & Co. (Inc.), Plastics Department, THRO®GH CHEMISTRY 
Room 105, Arlington, N. J. 


REG. U5. PaT.OFF 


TUNE IN Du Pont “Cavalcade of America” — Monday nights — NBC coast to coast. 
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Continuous Blending 


. . » @ vital step in the manufacture 
of dependable ceramics 


Whether it's for high voltage in- 
sulators spark plugs 

or gaudy nicknacks, uniformity 
of molding powder base is im- 





portant 





capacity 
Sprout-Waldron Engineers 
through ADAPTIONEERING. 
- For years S-W Vertical Mixers had 
been furnished in capacities up to 150 
cu ft 
360 cu 
built. 
gineered 
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If you mix, reduce, seperate, or han- 
die material in bulk, consult Sprout, 
Waldron G&G Co., Muncy, Pa. 
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Take the case of the ceramic molding 
plant which handles unblended powders 
in batches of 1400 cu. ft. To reach this 
was a problem presented to 


solved 


four similar units, each of 
capacity, were designed and 


These were made part of an en- 
a system of screw conveyors, 
Ns percentage discharge feeders, and inter- 
locking controls 
a 1400 cu. ft. Continuous Blending Sys- 


all integrated into 


Absolute uniformity of stock 
on a carload basis. 


SERV Qwnw°wn 


AN ardeduuduona, {nope 





the efficiency of a process, and withip 
what limits they must be controlled 
With them, we can scale-up a labom. 
tory development to full-scale produg. 
tion. The increase in size of a prog. 
ess introduces problems arising from 
the size alone. 

By the tools of unit operations, we 
can help the textile industry to make 
and save money. But, what is mor 
important, is the policy with which 
these tools are used. A chemical e 
gineer, in approaching your problems, 
will study first only those methods 
which are likely to be within your 
cost limits. This gives a different 
view of the problems we face. For 
example, the problem of waste dis 
posal becomes the problem of waste 
recovery. 

To summarize, the textile industry 
can use the following training and ap 
proaches of the chemical engineer: 
(1) Knowledge of unit operations and 
processes; (2) A training which com 
siders production cost limits of pr 
mary importance; (3) Process design 
based on simplicity of operation; (4) 
Maximum use of all products of a 
process; (5) Full awareness of all fac 
tors which control a process; (6) De 
sire for the best over-all efficiency. 

L. C. Leatherland, before First Annual 
Ixecutives’ Conference, Institute of Tex- 


tile Technology, Charlottesville, Va., April 
S-10, 1948. 


Petroleum Varnish 


A new type of varnish made from 
petroleum will ease the worldwide 
shortage of edible fats and oils. The 
new product is the first completely 
synthetic varnish. 

Up to now, the so-called synthetic 
paints and varnishes have employed 
such natural products as linseed oil, 
soybean oil, and cottonseed oil as 
major ingredients. Since some of these 
natural oils also have food value, their 
continued use in non-food applications 
constitutes a drain on the world’s food 
supply. 

The new varnishes require no othet 
raw material than petroleum. They 
are prepared from a new petroleum 
chemical developed in the Shell re 
search laboratories. The products are 
particularly effective as industrial fim 
ishes on metal and as furniture lac 
quers, since they form insoluble films 
of very high mechanical and chemical 
resistance. 

Glycerol allyl ether, the chemical 
used in the new varnishes, is a water- 
white liquid which is made from 
propylene gas in several chemical 
steps. Propylene is abundantly a\ iil 
able from petroleum. 

Glycerol allyl ether, by itself, is 
not a surface coating material. For 
this purpose it is reacted with certain 
acids such as those used in the manu- 
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Paired for Production! 


HOUGH PAYLOADER 


payioaper 94 guccy 


Patinwr 2,418,373 


~~ 


Here is a profitable pair of production boosters for long- 
haul materials handling in the chemical and fertilizer in- 
dustries — the well known, widely used Model HA Pay- 
loader Shovel and the new Payloader Buggy. Shovel and 
Buggy are teammates in every respect . . . are matched in 
power, speed and operation and also have interchange- 
ability of almost all parts — an important service-economy 
feature for users of both units. 


The Payloader Buggy has a capacity of 2 cu. yd. or 5,000 
Ibs. . . . carries any bulk material, dumps easily by hydraulic 
power. Payloader Shovels and Buggies have low height, 
rear wheel steer, short turning radius, large easy-rolling 
wheels, powerful hydraulic brakes and are easy to operate. 
They will travel through narrow aisles and in congested, 
low head-room areas. Information on the Payioader Buggy 
or any and all sizes of Payloader Shovels will gladly be 
supplied on request, also the name of your Hough dis- 
tributor who sells and services these profitable, production- 
boosting machines. 


RY Sar Senetne oe Lom THE FRANK G. HOUGH co. 


the Model HA 10% cw. ft 
Poyloader, the 4%, yd. Model HF, 


the 1% yd. Model HL, the 
2 yd. Poyloader Buggy . 2099 Sunnyside Avenue, Libertyville, Il. 





TRACTOR SHOVELS SINCE 1920 


CHEMICAL ENGINEERING ¢ MAY 1948 ¢ 293 








(above) Sectional view of 
Fig. 4003 Deming Side Suc- 
tion Centrifugal Pump, Two 
Ball Bearing Type. 


(right) Fig. 4023, No. 3 
Motor Driven Unit. 


(below) Fig. 4003, Nos. |, 
1% and 2 Belt Drive Units. 


and Available! 


Designed for heavy duty service, these new Deming Side Suction, Two 
Ball Bearing Type of Centrifugal Pumps can be furnished for belt, 
electric motor, or gasoline engine drive. Sizes range from | to 6 inch 
discharge with capacities from 10 to 1200 gallons per minute. Impor- 
tant features of these new pumps and complete performance tables 
are given in the 16-page BULLETIN No. 4013-A. Write for a copy. 


MEMO: The indicated demand for these 
new pumps suggest that you place your 
orders NOW to assure prompt delivery. 


THE DEMING COMPANY 


525 BROADWAY . . SALEM, OHIO 


PUMPS AND WATER SYSTEMS 








BULLETIN 
4013-A 
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fature of alkyd-type resins. These leg 
are in general obtainable from 
leum. For example, phthalic 
dride from petroleum xylene. 

While the synthesis of glycerol 
ether requires Dap ge equipment, 
the reaction with the acid is a sj 
process and can be carried out r 
by the varnish manufacturer who hys 
modern processing equipment at his 
disposal. A variety of products gp 
be prepared in this way, dependi 
on the acid chosen. The varnishes oh 
tained are particularly useful for appl. 
cations which now employ resins 
made from a combination of synthetic 
materials and scarce natural drying 
oils. 

H. Dannenberg, T. F. Bradley and T. Ww 
Evans, Shell Development Co., before Di 
vision of Paint, Varnish and Plastic 


Chemistry, American Chemical Society, 
Chicago, April 23, 1948. 


Jobs for Ex-Chairmen 
Of the Board 


A MAN is more important than a 
walking textbook. With the great ad- 
vent of retirement plans in the United 
States, there are probably many hur 
dreds of able industrial executives te 
tiring each year, quite a few of whom 
would be delighted to be on the facul- 
ties of universities and give their back- 
ground of years of industrial experi- 
ence, the thing which the professors 
largely lack. 

Few of these men are much inter 
ested in money, so that the obvious 
objection is not valid. When we boil 
it down, we come to the conclusion 
that conventional teaching is not 
enough. 

Broadening of the chemical profes 
sion has outrun education for it. To 
much emphasis is placed on research 
and not enough on preparation of stu- 
dents for varied industrial careers. In- 
dustry must share the responsibility of 
education and training with schools 
and colleges. If the universities are to 
work on the production of the right 
kind of men, as well as of stuffed 
brains, the industrialist must take up 
part of the burden of training. 


Francis J. Curtis, Monsanto Chemica 
Co., before Division of Chemical Educa- 
tion, American Chemical Society, Chicag 
April 20, 1948. 


Sound Analytical Procedure 


SILENT sound waves have given 
chemists a new research tool for fast 
and accurate identification of com- 
plex liquid substances. The velocity of 
sound passing through a liquid is de 
termined by the chemical composition 
of the fluid. This relationship can be 
calculated accurately in advance with 
the aid of mathematical formulas. 

It is more convenient to utilize 
ultrasound instead of audible sound 
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The Comeback Of Coal 


Wuen the need arises, American industry can process sub- 


stitute fuels from coal. This will require vast plants, acres 


ECONOMIC STUDIES 
* 
PROCESS DESIGN 
. 
oi. ENGINEERING 

nica mation for these super plants is being worked out in such . 


- ar , , CONSTRUCTION 
beginnings as the Bureau of Mines demonstration plant 


fed of gas works, utilities, chemical and refining facilities 


—integrated to operate as a closely knit unit. Basic infor- 





shown—Bechtel built for exact process control. 
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SWITCH TO PORCELAIN 


INSURANCE 


In handling liq- 
wids and semi- 
liquids, install 
ILLINOIS porce- 
lain pipo and 
fittings ‘or a 
permanent means 
of handling ma- 
terials. 


CONTAMINATION 


3. 


ILLINOIS PORCELAIN SYSTEMS 
FOR HANDLING LIQUIDS 
GIVE YOU THESE ADVANTAGES: 


Smooth, corrosion-proof inside surfaces. 
No pitting or rough spots on pipe’s 


inner walls. 


Acid and alkali-resistant porcelain with- 
stands tendency to fracture or corrode. 


Illinois porcelain pipe prevents wet spots 
caused by condensation. 


Write today for illustrated catalog #C-2, covering the 
WLLINOIS line of standard porcelain products. Types 
and sizes to meet your specific requirements. Your in- 


quiries concerning special porcelain needs are welcome. 





WITH ILLINOIS PORCELAIN PIPE 
LINES YOU GET... 





> 4 Quality Control 


No changes in composition of 
material during its handling in 
the plant. 


+ a No Electrolitic Action 


Non-absorbent porcelain does 
not pick up minerals or metals 
in material being handled. 





+4 Production Cost Savings 


Corrosion-proof porcelain cuts 
maintenance. Spoilage in mate- 
rials is reduced because porce- 
lain is permanent. 


ILLINOIS 
4 mA + is 


ELECTRIC PORCELAIN CO. 
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for this purpose because, altho 
ultrasound is pitched too high 
detected by the ear, it can be meg 
ured. 

Investigations have been conducted 
on 20 substances with molecules ¢gp. 
sisting essentially of rings of carbon 
atoms plus, in some Cases, oxygen, 
nitrogen, or sulphur. The studics haye 
indicated that sound transmission js 
generally a more accurate means of 
identifying a liquid than refractive jp. 
dex. 


Alfred Weissler, Naval Research Lab. 
oratory, before Division of Physical and 
Inorganic Chemistry, American Chemie) 


Society, Chicago, April 21, 1948 


Too Much Too Soon 


Basic research is the most difficult 
type of scientific endeavor for Ameti- 
cans who want quick and practical 
results. This quest for new funda 
mental knowledge has no end. The 
true spirit of science must receive the 
emphasis it requires to produce Orig- 
inal thinking and discovery of new 
knowledge of the universe and less 
must be placed on the material aspects 
of science and technology. Pure scien- 
tific research is a creative activity in- 
volving observation, reflection, ex 
perimentation, and organization of 
knowledge and makes greater demands 
on the scientist’s curiosity, intuition 
and imagination than on his faculties 
of logic and reason. By contrast, the 
military man is so concerned with 
winning tomorrow's battles with 
equipment available to him that he i 
apt to have little time or patience t 
consider what may be available t 
him in the remote future. It is es 
sential that the two work together as 
partners, along with industry. 
~ Maj. Gen. A. C. 
eral Staff, before Chicago 


can Chemical Society, Chicago, 
1948, 


McAuliffe, Army Gen- 
Section, Amer 
Jan. 23 


Pure Oxide Refractories 
For High Temperatures 


Rerracrories for lining industrial 
furnaces to operate at temperatures 
greater than ever before used com 
mercially are now being manufactured 
on an experimental basis. “Pure 
oxide heavy refractory” brick of this 
class will withstand temperatures up 
to 4,200 deg. F., or 1,100 deg. above 
the top operating temperatures of the 
open hearth steel furnace. 

Such brick are composed of one of 
the oxides of aluminum, or mag 
nesium, or zirconium, and are char- 
acterized by high purity, hence their 
class name “pure oxide refractoric 
The oxides are electrically fused and 
crushed into grain, which is then 
formed into brick and fired at high 
temperature to develop strength by 
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ff 4 Te hiteeie ; iy 
; i | } “eV i} TH i i i Et ia Beats are complex low-frequency 
44 BIS + THEE { se: tit pressure waves that occur where 
p=} — is ; NS Ete: : ee ; : ; high-frequency pulses from two or more 
SS: ti zeSSeRs 3 44 ia compressors combine; and heavy 
= = : +t —j equipment, like long pipe sections and 
33 +} SS <3 large vessels, is readily excited by such 


waves. So when beats occur, it's 
trouble ahead for the big stuff. (Chart 
shows one complete cycle of beats 

in a compressor suction system.) 


R for Live Beats that should be Dead 


Pulsation is potential dynamite Pulses from gas compressors prowl through 
pipes looking for conditions susceptible to their own frequency. When pulse 
frequencies and physical characteristics of the pipe are such as to establish a 
condition of resonance, destructive vibration follows. Failures in low pressure 
systems are serious; in high pressure systems they can be disastrous. 


Keep gas flow smooth and controlled with Fluor Pulsation Dampeners! 


Pulsation also plays tricks It often makes orifice 
meters read wrong. It can cause excessive pressure 
drop in pipes. It can even cause a drop in com- 
pressor efficiency. But it does none of these things 


where Fluor Pulsation Dampeners are at work! 





Fluor Pulsation Dampeners are built 
to fit each job: Any gas. Any compres- 


sor. Any pipe size. Any pressure drop. 


FLUOR |eoscanen canrenee 


PRODUCTS : Cooling Equipment, Mufflers, Gas Cleaners, Pulsation Dampeners 
BE SURE WITH FLUOR 


SERVICES : Designers and Constructors of Refinery, Chemical and Natural Gas Processing Units 





THE FLUOR CORPORATION, LTD., Los Angeles 22: NEW YORK - PITTSBURGH + KANSAS CITY + HOUSTON + TULSA~ BOSTON 
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Reports of the National Fire Protection 
Association, month after month, show that 
the most costly fires start at night. The basis 
for this is logical; a small fire starts . . . there 
is nO One there to spot it or to put it out... 
undetected, it grows rapidly . . . then the 
watchman, or often a passerby, discovers it 
... too late. 


The new C-O-TWO Combination Smoke 
Detecting and Fire Extinguishing System is 
a 24 hour a day automatic fire watchman. 
It provides the fastest type of fire protection 
known. The first whiff of smoke in a pro- 
tected area sounds an alarm. Then 
clean, non-damaging carbon dioxide blan- 
kets the fire, putting it out in seconds, 
before it spreads and causes extensive dam- 
age. C-O-TWO is safe as well as highly 
effective on flammable liquid and electrical 
equipment fires. 




































Fire, confined to a storeroom when 
discovered by the watchman, 
spread w stocks of paint and lum- 
ber in a large | -story factory. A 
neighbor assisting firemen was 
trapped within the building. 













Dee, Oregon Weorehouse 


$205,000 

Flames discovered coming from 
the roof of a large |-story wooden 
warchouse by a watchman at 3:45 
A. M. spread to 1,400,000 fc. of 
lumber stored in the yard of a near- 
by sawmill 









Be sure that your flammable liquid hazards, 
electrical equipment, record and storage 
vaults . . . all of your fire hazards are com- 
pletely protected 24 hours a day. Let an 
expert C-O-TWO Fire Protection Engineer 
advise you on your fire protection needs 
now before fire strikes. Write today .. . 
tomorrow may be too late. 


ti 
Marion, Ohio 










Conveyor Mfg. 
000 


Fire believed caused by a defective 
water cooler mowr spread to paint- 
ing material stores nearby. Ac 
4:15 A.M., oussiders discovered 
the flames out of in the 
large area | -seory building. 





C-0-Two FIRE EQUIPMENT COMPANY 


NEWARK 1 ° NEW JERSEY 
Sales and Service in the Principal Cities of United States and Canada 
AFFILIATED WITH PYRENE MANUFACTURING COMPANY 


recrystallization of fine particles. Teg 
pieces of these magnesium and gir 
conium oxide refractories can be 
heated to 4,200 deg. without notice. 
able shrinkage; similar aluminum oxide 
refractories can withstand 3,450 deg 
| temperature. 
Each of the three oxide refractories 
has its own peculiar characteristics 
which must be considered for indus. 
trial furnace design. The aluminum 
oxide or Alundum brick, capable of 
lining furnaces operating to 3,450 
| deg. F., are very resistant to cither 
| oxidizing or reducing furnace atmos 
| pheres, conduct heat fairly readily, 
and are resistant to rapid temperature 
changes. Special light-weight refrag 
| tories combine resistance to high tem 





perature with excellent insulating 
| qualities. The magnesium oxide te 
fractories, while not resistant to 


| reducing atmospheres or rapid tem 
perature changes, are suitable for fur. 
naces operating up to 4,200 deg. with 
oxidizing atmospheres. The zirconium 
oxide bricks are excellent heat in 
sulators and are capable of use at 
4,200 deg. in oxidizing atmospheres 


O. J. Whittemore, Jr., Norton Co., be- 
fore American Institute of Chemical En- 
gineers, New Orleans Feb. 17, 1948 


High-Temperature Insulation 


Durinc the war a need was created 
for an insulating material that could 
be used for protecting jet aircraft and 
their personnel against the high tem- 
peratures of the engine tail pipes 
which sometimes reached 2,000 deg. 
F. The insulation required had to 
be efficient, light in weight, and avail- 
able in a form that could be easily 
applied to and removed from the 
a ype 

Silica, while capable of withstand 

ing high temperatures, was not avail 
| able in any form that could be used 

as a practical insulation. A research 
program was begun to develop silica 
| to a form that could be used as a 

useful insulation material and from 
this was evolved silica in fibrous form. 
These fibers were made into light 
weight batts and textiles, which in 
turn could be fabricated into pads or 
blankets that could be wrapped around 
the hot pipes and fastened into place 
very easily. These pads met all 
necessary requirements. 

Fibrous silica is similar in appeat 
ance and feel to cotton except that 
it is relatively fragile. The individual 
fibers are flexible and are exceeding 
small in diameter being about three 
ten thousandths of an inch. 

The new batted material has 4 
thermal resistance that compares favor 
ably with other high temperature in 
sulating materials. This is especially 
interesting since the weight of the 
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... AND GET ALL THE FACTS ABOUT 
» | YOUR CONTEMPLATED PROCESS! 


In this case, the fact serum is Buflovak’s Re- 
and search and Testing Laboratories, where you 
learn, at the start, the facts about the commer- 
cial possibilities of your contemplated process; 
Jeg production cost data, and characteristics of the 

to finished product! What an easy, sure way to get 
vail- this vital information! 





sil At least 6,000 research processing problems 
have been submitted, studied, and completed 
by Buflovak Research Laboratories in the past 
31 years. With this background of experience, 
BUFLOVAK’S highly specialized staff offers its 
mature counsel on processing problems without 
obligation ! 


$a Our aim is to assist you in solving processing 
om problems and develop more efficient production 
ry methods and improved finished products. Prob- 
ght lems solved involve drying, evaporation, extrac- 
tion, impregnation, solvent recovery, crystalli- 
zation and food processing—all solved with the 
- aid of BUFLOVAK Equipment. 
il] BUFLOVAK offers a complete line of Chem- 
ical and Food Processing Equipment, and the 
al research and tests will define which equipment 
at best fits your individual needs. 





Write us about your processing problems. 


BUFLOVAK EQUIPMENT 
Diutsion of Slau-Kuor Ca. 
ly 1551 FILLMORE AVE. 
7 BUFFALO 11, N. Y. 
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the right 
filter base 





@ What filter base do you need? 
Paper, cloth, wool, vinyon, asbestos, 
rubber, woven metals, or other materials? Sperry can furnish any of these 
bases which you may require. 

But, even more important, Sperry engineers, with over 50 years’ 
experience, can recommend the right filter for the most efficient and economical 
filtration. When necessary, Sperry experts can design a special base to 
meet unusual requirements. 

If your product needs industrial filtration, call on Sperry today. 

We will analyze your problem and prescribe the filter base which will result 
in better filtration at lower cost. There's no obligation for this service. 


D. R. SPERRY & COMPANY, BATAVIA, ILLINOIS 


Filter Base Division 





FILTER BASES 





The Genius of Industrial Research 


j °e @ @ by D. H. Killefter 


Here, from the researcher's point of view, is the fascinating story of 
modern industrial research. Here are the techniques that led to the 
development of high-octane gasoline; celluloid, the first synthetic plastic; 
modern refrigerants; synthetic rubber, and a host of other important 
achievements. 

Direct quotation from the original presentations of the individual 
researchers provides a clear insight into the objectives and reasoning 
behind their research—leads the reader, step-by-step, through the methods 
employed in the progressive development of an idea. 

This unique and logical exposition of research technique is designed 
primarily to serve as a guide and reference for the ambitious young 
research worker. Nevertheless, it will be welcomed by chemists, plant 
supervisors and development engineers in all fields of industry. To 
students planning to enter any of the chemical industries, it will be an 


education in itself. 
270 pages . Price $4.50 


Send for your free copy of “Let's Look It Up,” catalog listing all Reinhold 
books. 


SS << — < =as =p 


Reinhold Publishing Corporation 


Room 1205. 330 West 42 Street. New York 18, N. Y. 





Please send me copies 
of Genius of Industrial Re- Name 
search 


| enclose $——. Please wae 
bill me. Address 
(Postage prepaid if cash 
accompanies order.) EE ee a eT eee are aa 











fibrous silica is considerably lowe; 
than the other materials. — 
Considerable work has been done 
on developing more efficient ingy), 
tion blankets using this new mat. 
rial. In a great many cases, it ha 
been found that combinations 9 
fibrous silica batt laminated with 
shiny metallic foils produce blankex 
that are highly efficient. The foj 
act as reflective surfaces for bouncing 
back heat in much the same way tha 
ordinary mirrors reflect light. ° 
While most of present day uses are 
for military purposes, industry has 
begun using this material in a numbe, 
of ways. As high temperature insu. 
tion, pads that can be quickly ap 
plied and removed are beind used 
advantageously on equipment subject 
to frequent repair and_ inspection. 
Fibrous silica sleevings and tapes are 
used for covering electrical equip. 
ment to prevent grounding in appli- 
cations involving high temperatures. 


Leon Parker and J. J. Foster, H. I 
Thompson Co., before American Institut: 
of Chemical Engineers, New Orleans, Feb 
11, 1948. 


Market Research Is 
Depression Insurance 


Wuen the next slump occurs in 
business, and competitive considera- 
tions compel the lowering of selling 
prices, those companies which are 
unable to trim their costs to meet the 
new situation will be in considerable 
danger. 

Business should prepare now for 
such a contingency by introducing 
new products and by making im- 
provements in old lines. It is neces- 
sary that an adequate job in market 
research be done before much time 
and effort are devoted to engineering 
research. Market research takes time: 
so does engineering research. Com- 
panies which wait until the next 
slump is on us to carry on the re 
search necessary for the development 
of new or improved products will find 
that time is against them. 

While most industries today have 
no difficulty in reflecting increased 





costs of production in higher selling 
prices, there is no assurance that this 
situation will continue. It is im- 
portant, therefore, that these high 
production costs be carefully analyzed 
and studied with a view to seeing 
what economies can be _ brought 
about. Such economies may be ac- 
complished through engineering re 
search or through manufacturing 
research in better methods of manw 
facture or processing; new and bet 
ter materials, better utilization of 
equipment, and so forth. 

Increased attention should be paid 
to procedures for budgetary control 
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I HORTON STEEL STORAGE TANKS with steel 
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" + | HE Sun Oil Company's Newark, N. |= Above: This view shows three Horton oil tanks 90 ft. in diam. by 
able terminal has a storage capacity of 17.000,000 ig ft. high, surrounded by steel fire walls. The two tanks in the 
. e : ‘a foregro « ave floz > roof the tl 1 one he ac P . 
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7 the repens $ total capacity -_ TT beta The three tanks with firewalls (which are shown in the above 
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oe evaporation loss and to reduce fire hazard. 
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ring the above photo. The five walls are 140 ft. in 
= diam. by 22 ft. high and have butt-welded 
om _" one ° 
ae joints. They are mounted on concrete ring 
re bases on piles and stiffened at the top by means 
rent of horizontal plate and angle girders. 
ind Horton steel tanks of welded construction are 
widely used at chemical and process plants. In- 
ave 5 ° . , 
mer stallations for storing volatile products are usu- 
sec . 
eae ally equipped with Horton Liquid-Seal Lifter 
this Roofs or Horton Double-Deck Floating Roofs. 
Im Horton flat-bottom steel tanks are built in 
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zeC , = 
ne meet your requirements. Write our nearest ofhce 
cht for quotations. 
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_ New York 6 3318-165 Broadway Bidg. Tulsa 3.............00csceeeees 1623 Hunt Bldg. Houston 2..........2103 National Standard Bidg. 
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Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PA. In Canada—HORTON STEEL WORKS, LIMITED, FORT ERIE, ONT. 
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WHAT'S THE ACTUAL 


~ Dus 


RECOVERY? 


Accurate reckoning 


naturally must include long-range 
operation and maintenance costs. A 
good number of Buell installations, in 
a wide range of industrial uses, have 
been serving for 10 years with next to 
no maintenance. Operating costs are 
low with mechanical simplicity; no 
moving parts. Buell design eliminates 
plugging. And efficiency is high, be- 
cause of the patented van Tongeren 
‘shave-off’. The Buell dust recovery 
system may mean real economy to 
you. Skim the facts or study the details 
in the new 32-page catalog. Write: 


Buell Engineering Company, 18 Cedar 
Street, New York 5, N. Y. 





Engineered Efficiency in DUST RECOVERY 
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as one phase of the matter of getting 
the business house in order before 
the next slump hits us. Practj 
all companies can do a more com. 
plete job of budgetary control thay 
they are now doing. It should be 
intimately a part of regular account. 
ing procedure as to make possible the 
issuance of reports which serve both 
as accounting reports and as budget 
control reports. It should also facjj. 
tate the coupling of budget proce. 
dures with the general f 


orecasting 
5 
procedure. 


C. E. Jarchow, International Harvester 
Co., before Controllers Institute of Amer. 
ica, March 2, 1948. 


Problems of Industrial 
Atomic Power 


For THE first time in history, the 
generation of power from the atom 
tor peacetime use will be demon 
strated at Brookhaven. This is ex. 
pected within the next two years 
Since the nuclear reactor is planned 
for research rather than for a power 
plant, the power generated will be a 
byproduct. Contracts are being nego- 
tiated for a steam plant which derives 
its power from the nuclear pile. The 
steam will generate electricity which 
will be used for driving cooling fans 
and other apparatus. 

Before nuclear energy can meet 
with widespread use for industrial 
power, many problems requiring time, 
ideas, manpower and money must be 
solved. 

Among them is that of operating 
reactors at sufficiently high heat for 
the conventional heat engine. We 
have looked long and hard for a trick 
method of getting electrical energy 
directly from the chain reaction. We 
would greatly enjoy building a chain 
reactor with two wires leading out to 
carry away the energy at a modest 
voltage of a million or so volts. There 
ought to be a way of using this en- 
ergy directly. We can get some energy 
from a reactor directly—in fact we 
normally control it by this means. 
We can even dream up a system by 
which we can achieve a reasonable 
efficiency. The only trouble is that 
such a system will not support a chain 
reaction. 

So for we have learned no “open 
sesame.” We acknowledge generally 
that electrical power, for the forsee- 
able future, will be generated by 
means of the general heat engine. 
Using available materials satisfactory 
from a nuclear point of view, it has 
not been possible to operate reactors 
at appropriate temperatures. 

A second problem has to do with 
the reprocessing at intervals of the 
nuclear fuel to remove the so-called 


| “ash.” At present this must be done 
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Increase production—Cut costs 


in baking, drying, annealing and 
similar applications 


Designed r 


needing 


Temperatures 


“CHROMALOX ae 


Oven Heaters 
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Clean 
Economical 


Easy-to-Install 


CHROMALOX Electric Oven Heaters formance are among other advantages 
—with even heat and exacttemperature offered by using these heaters for an- 
control—assure maximum efficiency nealing; core baking; dehydrating; 
with minimum operating attention and lacquer, paint and varnish drying and 
reduced product rejects. many similar applications. 

Low initial and installation costs, Heater is readily mounted on oven 
dependable year-in and year-out per- wallsandeasily connected topowerlines. 


ChIROMALOX 


Glectic Heat tor Modem Industry 
EDWIN L. WIEGAND COMPANY -7514 THOMAS BLVD. - PITTSBURGH 8, PA. 
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Want more 
humdneds- of other heaters 7 


Send for Catalog 42 
and the “100 Ways to 
Apply Electric Heat” 
booklet which show 
Chromalox Heaters at 
work. No obligation. 








Platens + Plating Baths - Presses 
+ Revolving Rolls - Sealing Equip- 
ment - Soaking Tanks - Space 
Heaters - and other applications. 


CARTRIDGE HEATERS 
Cleaning Tenks - Dies - Molds - 
Paint Tanks - Platens - Plastics Ex- 
truders - Process Machinery - Rolls 
- and other applications. 


IMMERSION HEATERS 


* Asphalt Drums * Cleaning 
Tanks * Fuel Oi * Grease 
Drums * Oil Heaters * Process 
Kettles * Sterilizers * Water 
Heaters and other applications. 


TUBULAR HEATERS 
- Griddles - Hot Plates - Molding 
Presses - Nozzles - Platens - Plating 
Tanks - Plastics - Extrusion Barrels 
- Soldering Equipment - Vulcani- 
zers - and other applications. 


Or 


“HROMALoy 
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“VAREC" Approved 
INTERNAL Safety VALVE 


closes the valve to insure a positive shutoff. 


nected to an air cylinder and be operated from 


manually operated. 


other accessory tank equipment. 


Free Engineering Handbook—write today on 
your letterbead for a copy of the VAREC P-7 
Handbook and Catalog. 


" LA 


arec 


THE VAPOR RECOVERY SYSTEMS COMPANY 


COMPTON, CALIFORNIA, USA 


NEW YORK CLEVELAND CHICAGO TULSA HOUSTON 
~ CowaCw STREET 190" EUCLID ave tet SO MICHIGAN avE 1) HATO BUTLDING mA Oe. 806 


















CABLE, VAREC COMPTON [All Codes) 









Here’s a safety device that automatically closes 
the flow into or from your tank in case of external 
fire exposure. It consists of a spring-loaded valve 
that is held in normal open position by a fusible link. 
On contact with fire, the link melts and instantly 


This same valve can be adapted to other opera- 
tions. With slight modifications, it can be con- 


remote position with compressed air. It can also be 


Standard construction is cast steel with bronze 
trim or all bronze. Available in other materials on 
special order. Complete range of sizes from 2” ¢ 
18”. “WVAREC” Engineers will be pleased to assist 
you in the specification of these safety devices and 











a 
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| behind thick concrete walls cntirely 
by remote control. 

A third problem has to do with 
fissionable material economy. In the 
utilization of uranium, only one atom 
in every 140 is the isotope U-235 
which undergoes thermal neutron fs 
sion. The other 139 are all U-23g 
which absorbs neutrons to make plu- 
tonium. Principal reactors through. 
out the country are based on the fs 
sion of U-235 and therefore the use 
of this material is less than one per- 
cent efficient. Thorium is not used 
at all. Uranium is abundant in the 
earth’s crust, but high grade deposits 
are rare. For a large scale power 
industry, we must learn to use U-238 
as well as thorium. When this js 
possible we shall have enough raw 
materials to operate the nation’s 
power plants for many centuries to 
come. Once again experiments, now 
under way, will tell us in a few years 
whether this is possible. 


L. B. Borst, Brookhaven National Labo- 
ratory, before American Society of Me- 
chanical Engineers, New Orleans, March 
1, 1948. 


How Much Detergents? 


THERE are no reliable statistics 
available as to the exact production of 
synthetic detergents during the last 
few years. One can only guess as to 
the quantities involved. From a very 
modest beginning in the early thirties, 
by 1939 there was a yearly production 
of approximately 65,000,000 Ib— 
el higher alcohol sulphates. Dur- 
ing the war years, the increase in pro- 
duction was small but since the end 
of the war, production facilities have 
increased very rapidly. Production 
capacity for 1948 is estimated to be 
approximately 700 million Ib., the 
largest production starting with petro- 
leum as a raw material. Future capac- 
ity will be goverened by (a) the de- 
mand created for the present synthetic 
detergents, (b) the development of 
new and improved products, and ( 
an improvement in world conditions 
resulting in better standards of living, 
for history has told us that cleanliness 
is closely associated with standards of 
living. 


Kenneth T. King, E. I. du Pont de 
Nemours & Co., before Association of 
American Soap and Glycerine Producers 
New York, Jan. 29, 1948 


Zircon Refractories 


IN THE past thirty years, a vigorous 
technical development of zirconium 
compounds has resulted in large and 
varied application for these materials 
In the refractory field zircon, zircon- 
ium silicate, and zirconia have long 
been recognized as excellent super- 
refractory materials and further in 
terest in these two materials is now 
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FLUID LINES 


Ma ( arpenter 
Stainless Tubing No. 20 


to Handle SULPHURIC ACID! 











A new type of Stainless Tubing steps in to help in your fight against the costly 
results of corrosion. Its name is Carpenter Stainless Tubing No. 20.. . the latest 
result of our constant research to make Stainless Tubing do more for you. 


In the past, the alloy has been available only in the cast form, known as Durimet 
20. Now that Carpenter has overcome the problem of producing this alloy in 
the wrought form, its usefulness in solving corrosion control problems has been 














greatly increased. ATTRA 
There are two general types of applications in which Carpenter Stainless Tubing /I/ I | 1\\} \\\ 
No. 20 can provide new and increased economy. First, in processes where REE CTE ee 
sulphuric acid solutions are present at various temperatures and in various 
concentrations. And second, in handling other highly corrosive acids and solutions 
where an extra margin of safety is required, over and above the corrosion 


resistance provided by other types of Stainless Steel. 
Carpenter Stainless Tubing No. 20 is produced in standard sizes from %”’ to 


2%"' O.D., and in standard pipe sizes up to 2”’. Your inquiries and orders for 
Carpenter Stainless Tubing No. 20 will receive prompt attention. 





Corrosion Resistance and Physical Properties Data . . . 

These data pages will give you useful information on the jobs 
that can be handled by Carpenter Stainless Tubing No. 20. For 
your copy, just drop us a note on your company letterhead, indi- 
cating your title, and ask for the Carpenter Stainless No. 20 Data 
Pages. We will be glad to put them in the mail for you. 








THE CARPENTER STEEL COMPANY * ALLOY TUBE DIVISION *105 Springfield Road, Union, N. J. 


Carpenter Stainless Tubing No. 20 is also being produced in the forms of bar 

stock, wire and strip. For information, get in touch with The Carpenter Steel B 

Company, 120 W. Bern Street, Reading, Pa. FRACTIONATING TOWER 
PARTS 





STAINLESS TUBING NO. 20 


LICENSED UNDER PATENTS OF THE DURIRON CO., INC. 
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STOP MOISTURE DAMAGE 
TO COMPRESSED AIR 
TOOLS AND PROCESSES 


® For the driest possible compressed air or gas, use the 
Niagara Aero After Cooler. Reducing the temperature of the 
compressed air below that of the air surrounding your lines 
and tools, it prevents condensation in them and saves trouble 
and expensive repairs and frequent replacement of air tools. 
It produces compressed air with 30% to 50% less moisture 
than by ordinary cooling methods. In addition, it saves the 
cost of cooling water, paying for itself in a short time. 

If you use compressed air for operating tools or for any 
process that brings it in contact with your product, the 
Niagara Aero After Cooler will decrease your costs and pre- 
vent damage. 


Write for Bulletins 96CE and 98CE 


NIAGARA BLOWER COMPANY 


Over 30 Years of Service in Industrial Air Engineering 
New York 17, N.Y. 
District Engineers in Principal Cities 


405 Lexington Ave. 
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evident as a result of the present g, 
interest in liners for heat reactio, 
motors where temperatures of 2,000. 
2,400 dey. F. and higher are obtaings 

In the case of zircon, such prope, 
ties as avaliability of grain sizes, white 
ness, density of 4.6, great chemig 
stability, high refractoriness, exhib. 
tion of neutral to acid character, joy 
thermal expansion, and low electrics 
conductivity made it a material ¢ 
definite value in many refractory uses 

In the case of zirconia these 
erties are advantageously intensified 
Its extreme refractoriness, great chem. 
ical stability, white color, hardnes 
high resistance to reduction and 
eral physical stability make it a mate. 
rial of unusual versatility. 

Zirconia refractories have recently 
received further impetus through the 
recent development of stabilized zi: 































conia. Ordinary ZrO, suffers from a § Gardr 
pronounced volume inversion at 1,000 a 
deg. C. The inversion and attendant ai 
poor thermal shock resistance are § for in 
eliminated without reduction of fusion § pecau 
point by the use of small amounts of 
certain addition agents to zirconia, § °°™P' 
This refractory finds use at temper § outpu 
tures of 1,800-2,400 deg. C. eines 
W. J. Baldwin, Titanium Alloy Mfg . 
Co., before American Institute of Chemi- § equiv 
cal Engineers, New Orleans, Feb. 17, 1948 
inders 
suring 
FOREIGN =_— 
LITERATURE | 
ABSTRACTS a 
terc 
Chlorinated Rubber in the pa 
Textile Industry 
Most important use for chlorinated § ® Cor 
rubber in the textile industry is in the ma 
preparation of fabrics which are both per 
waterproof and fireproof. Fabrics im- 
pregnated with chlorinated rubber do o 
not have the glassy, oily appearance § * ~“ 
of oiled fabrics of the same weight. - 
Fireproofing is attained by the use of 
suitable plasticizers such as tricresyl 9 , 7;, 
phosphate or the chlorinated plas 
ticizers: chlorinated naphthalenes, 
chlorinated arafins, chlorinated §& ¢ cr. 
diphenyls. the coated fabrics are en 


used in the manufacture of tarpaulins 
and of special clothes. They have also 
been proposed for the cloth covering 
of airplane wings. The increase in 
weight of canvas after treatment is on 
the order of 16-18 percent, but the 
Americans use a method of impregna- 
tion with a chlorinated paraffin which 
gives a 60 percent increase in weight. 
A chlorinated rubber coating produces 
practically no weakening of the fibers 
on exposure to an arc lamp, providing, 
of course, that the chlorinated rubber 


















You get ALL THREE 
with a “WB”... 






Gardner-Denver ‘““WB” Vertical Com- 
pressors have the compactness you need 































: are & for installation in limited space... yet 
uSION B because of their special design, these 
its of _ haere - 
‘onig, § compressors have high efficiencies. Air 
pera- f output is much greater than that ob- 


tained with single-stage compressors of 





se equivalent piston displacement. All cyl- 
inders are completely water-jacketed, as- 
suring reliable operation in any temper- 
ature and at any altitude. Other valuable 


“WB” features are: 


@ Combination radiator and air-cooled in- 
tercooler permits use where cooling water 
is scarce or of poor quality. 


ited @ Completely water-jacketed cylinders for 


the maximum operating efficiency inany tem- 
oth perature or at any altitude. 

lm- 

do 


@ Duo-Plate cushioned air valves—simple, 
ht durable, unusually quiet. 





@ Timken tapered roller main bearings. 


ed Be Crankcaseof GarDurloy alloy —completely 
Al enclosed, dust tight, oil tight. 


For complete information, write 
vn Gardner-Denver Company, 
he Quincy, Illinois. 


GARDNER-DENVER 


SINCE 1859 
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BEAUMONT “Vibro” Automatic Weighing Scales 


OT only speed and savings, but also a more uniform 
product is assured through the use of a Beaumont 
“Vibro” scale for the automatic weighing of bulk materials. 
In processes where exact weights of materials are important 
for “batches that match’’, let a “Vibro” scale do the job. 
The Beaumont ‘Vibro”’ scale has no belts, pulleys or motors 
—a stainless steel vibrating feeder eliminates moving parts 
and their faults. This design is particularly well adapted to 
very abrasive materials—and rate of feed can be easily 
adjusted by a rheostat controlling the vibration of the feeder. 
Other features include: high weighing accuracy, feeder 
capacity from 1 to 30 tons per hour, dust proof construction, 
quiet operation and long life—and we can promise prompt 
shipment. 


SCALE 


T 
SOME OF THE MANY ARS 
BY THE “yIBRO 
- Borax 
Ammonium Sulfate ° Lime a 
| - Clays 
, + Feldspor 7 
a Salt - Potash ° Chio 


» Soap Chips 


Coal « Alum : . Nitrates 
- Carbon 


. Fullers Earth ° 
Phosphates 


Graphite 
Ores . Talc 
rides * Sludge * 


. Sulfur 


Write today for descriptive bulletin to: 


W 1510 RACE STREET—PHILADELPHIA 2, PENNA. 


| fabrics. The various 
| posed involve the simultaneous use of 
| chlorinated rubber and synthetic 
_ resins: vinyl or acrylic resins. The 


is stable. Since chlorinated rubbe 
sizings are resistant both to water ang 
to bleaching agents used for ]j 

they have been considered for use jg 
the permanent ae of certain 


ormulas pro. 


treated fabrics become supple during 


_ bleaching but resume their rigidity 99 
| application of a hot iron. s 


Digest from “Chlorinated Rubber” by 
Pierre Henry, Recueil des Conference, 
Journee Lyonnaise des Matieres Plagy. 


| ques, April 19, 1947, 29-53. ( Published 


in France.) 


Aluminosilicate Catalysts 


Active aluminosilicates have g 
highly developed surface which beag 
a negative charge even after caleing 
tion at 850-900 deg. The dimensions 
of the surface and the charge are ip 
terrelated in most cases, since both 
qualities are dependent on the conde 
tions of preparation of the aluming- 
silicate. Both reduction of the sur 
face and decrease of the excha 
capacity are noted when a catalyst FF 
deteriorates due to high temperature. 
The aluminosilicate should be entirely 
free from the cations of the alkaline 
metals and contain only active cations 
of the H+, Al*+* andTh++* type, in 
order that the disturbing action of the 
surface potential of the aluminosili- 


cate be manifested on the neutral B 


molecule. 

Digest from “Relation between the Cata- 
lytic Activity and the Exchange Capacity 
of the Aluminosilicates” by J. A. Bitepazh, 
Zhurnal Obshchei Khimii 17, No. 2, 19% 
207, 1947. (Published in Russia.) 


Mexican Coal Output 


Tue Strate of Coahuila is undoubt 
edly responsible for a large part of 
the 45 million tons of an produced 
by Mexico from 1890 through 1944. 
Bituminous coal is also obtained, on 
a smaller scale, from deposits occurring 
in the states of Durango, Nuevo Leon, 
Tamaulipas, Queretaro, San Luis Po 
tosi, Mexico, Hidalgo, Michoacan, 
Morelos, Puebla, Sinaloa, Veracruz, 
Guerrero, Oxaca and Chiapas. Lignite 
has been found in almost all the states 
which produce bituminous coal, 4s 
well as in Chihuahua, Colima, Jalisco, 
Tlaxcala and in such southern regions 
as Tabasco. Up to the present am 
thracite has come chiefly from the 
states of Sonora, Durango, Michoacan, 
Tamaulipas and Puebla. Now that 
Mexico is about to realize its program 
of improved industrialization, greatef 
efforts will undoubtedly be made te 
find new deposits of coal for home 
consumption. 

Digest from “Mexican Victory Minerals” 
by Eugenio Ysita, Industria Minera VI, 


No. 67, 64-67, 1947. (Published in Argen- 
tina.) 
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COL GET 


BETTER 
DRY-MATERIALS 
HANDLING 


in Zlevévey/ 
STEEL BINS 
b 


4 


PITTSBURGH 
-DES MOINES 


Choose your required steel bin type from 
the complete range offered by Pittsburgh- 
Des Moines—in all capacities, for all free- 
flowing dry materials. 

Whether cylindrical in design, square, 
rectangular or suspended, your P-DM 
storage bin will provide top values in 
economy, performance and durability— 
thanks to engineered design and thorough 
craftsmanship. Write for a consultation! 


PITTSBURGH > DES MOINES STEEL CO. 


Piants at PITTSBURGH, DES MOINES and SANTA CLARA 
Sales Offices at: 
DES MOINES . . 916 Tuttle Street 
NEW YORK. . . . Room 990, 270 Broadway DALLAS, 1216 Praetorian Building 
CHICAGO, 1207 First National Bank Building SEATTLE, 507 First Avenue, South 
SANTA CLARA, CAL... . . 606 Alviso Road 








FACTS ON FILTERING 





Representative case histories on widely varied clarification problems 
condensed from field reports of Johns-Manville Filtration Engineers 





One Hydraulic Press Load 
Convinces Jelly Maker 


(reported by J-M Encgi- 
neer T. A. Feuss) 


TRICT: When I 
attempted to sell 
Johns - Manville 


Celite to this 
jelly manufac- 
turer,the thought 
of putting a filter 
powder in his fruit to get more juice 
quicker seemed ridiculous to him. How- 
ever, he took me out to see his press 
which was surrounded by split cloths 
and broken lattices—the result of at- 
tempting to get dry cheeses. His six 
press workers were spending most of 
their time scraping off the cloths and 
washing them in tubs of water. I sug- 
gested that he try a run with Celite. 





A run was made, adding 114“ Celite 
545 to the guavas at the cookers. Ob- 
servers remarked that they had never 
seen the press close so rapidly or so far. 
On emptying the press, the cheeses were 
quite dry and one laborer could remove 
them from the cloths because they 
sheared off by gravity. No cloths or 
lattices were broken, the juice was 
noticeably free from suspended mud 
and the replaced in the 
press without washing. 


cloths were 





Filtration Improved 
by Changing Filter Aid 


(reported by J-M Engineer George T. Anderson) 


SAN FRANCISCO 
DISTRICT: During 
a service call on 
a factory pro- 
ducing ethy! al- 
cohol from wood 
waste, I learned 
that they first 
tried filtering 
their wort 
through a leaf press without a filter aid, 
and without success. They then experi- 
mented with adding Hyflo Super-Cel to 
the wort during filtration but it proved 
too slow. 





I recommended a change to Celite 
503. On the trial run, 60,000 gallons 
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FLORIDA DIS- 


were handled in two hours through 
650 sq. ft. of filter area. This improved 
performance more than met the cus- 
tomer’s requirements. 





Pre-coating 
Troubles 
Ended 
in Winery 


Engineer 
B. T. Hamphreville) 





CHICAGO DISTRICT: This wine maker had 
experienced some difficulty pre-coating 
a plate and frame filter and had been 
unable to get clarity. When I made a 
filtering run at the plant, I noticed that 
their pre-coat tank was too small and 
air was sucked out of the tank into the 
filter. Penetrating the pre-coat, the air 
caused cloudy wine to run through. 

I suggested that an anti-splash pan be 
put under the return line at the pre-coat 
tank and that the level of the wine in 
the tank be kept higher. When this was 
done, they obtained clarity within two 
or three minutes . . . and filtration has 
been excellent ever since. 





ae 


Hyflo Solves Problem 
in Tonic Plant 


(reported by J-M Engineer C. A. Cocks) 


NEW YORK DIS- 
TRICT: This tonic 
manufacturer 
always had dif- 
ficulties in filtra- 
tion. His original 
filter required 8 
hours running 
plus 6 hours 
cleaning for each 
cycle. As a remedy, he purchased another 
type filter but was unable to get good 
results with it. After other filtration 
men had failed to help him, he called on 
Johns- Manville. 


Making a test run with 1% of Hyflo 
Super-Cel per 1000-gallon batch, the 
writer obtained perfect clarity in 7 
minutes and filtered the entire batch in 
2 hours. Customer then decided to filter 
a 2000-gallon batch. Because the filter 
would not hold 200 lbs. of Hyflo, the 
percentage of filter aid was cut to 0.75%. 
A run of 2250 gallons was filtered in 4 
hours and 20 minutes—which was little 
more than half the time previously 
required. 








How to get help with your Filtration Problems 








If you have a filtration problem of any kind, call in a Johns-Manville 
Filtration Engineer. Technically trained and thoroughly experienced, he 
can probably help you find the solution. He may find that a slight change 
in equipment, operating technique, method of adding filter aid—or a change to 
one of the high-speed Celite Filter Aids will increase production without 
affecting filtrate quality. A check-up of your filtering methods will cost you 
nothing and may save you money. Just address Johns-Manville, Box 290, 
New York 16, N. Y. 


How to get clearest Filtrates at fastest Flow Rates 


With Celite Filter Aids, you can write your own clarification formula. The 
various Celite grades, each a different degree of particle fineness, enable 
you to obtain the exact combination of clarity and flow required. Finer 
than the finest filter cloth, Celite traps out suspended impurities, allows 
only the clear liquid to pass through. For further information, write 
Johns-Manville, Box 290, New York 16, N. Y. 


—Johns-Manville——Jy — 


sd 


CoG Filter Aids 


*Reg. U.S. Pat. OF 
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Scales of Industry 


[INpusTRIAL Weicuinc. By Douglas 
M. Considine. Reinhold Publishing 
Corp., New York. 553 pages. $10. 

Reviewed by W. G. Hudson 








A mimety book has been prepared by 
Mr. Considine. It fills a gap in techni- 
cal literature by providing in one vol- 
ume the basic principles involved in 
weighing mechanisms, the applications 
of the various types of scales, and in- 
formation of recently developed indus- 
trial weighing equipment. 

First section of the book covers the 
fundamentals of scale mechanics. This 
is followed by the theory of scale op- 
eration and a discussion of scales for 
basic weighing, “which constitute the 
great bulk of industrial scales in use to- 
day. By basic weighing is meant sim- 
ple, direct, elementary weighing. As 
such it does not include those numer- 
ous other functions such as counting, 
automatic proportioning and control- 
ling, integrating, etc.” This section in- 
cludes an analysis of the even- or equal- 


arm, bench, dial, portable platform, 
floor, suspension hopper, overhead 
track, motor truck and railroad track 


scales, and of scales equipped to pro- 
vide printed weight records and prede- 
termined lots. 

lhe chapter on automatic weighers 
is of particular interest to materials 
handling engineers. It discusses the 
functioning of the Hardinge, Schaffer, 
Merrick, Richardson, Jeftrey-Traylor, 
Syntron and other feeder-weighers. It 
gives the characteristics of materials for 
which these mechanisms are suitable 
ind the methods by which arching or 
other feed interruptions may be over- 
come. The text proceeds with the es- 
sential features of batch weighers and 
packaging scales, including several re- 
cently developed in this field. 





RECENT BOOKS RECEIVED 


Costensees and Cottonseed Products. By 
E. Bailey. Interscience. $17.50. 
Industetel Blectric Purnaces. Vol. II By 
V. Paschkis. Interscience. $8. 
Mineralogical Dictionary. By Chambers. 


Chemical. £4.75. 
Synthetic Petroleum From the Synthine 
Process. By B. H. Weil & J. C. Lane. 


Remsen. $6.75 
Water Purification Control. jrd ed. By 
E. S. Hopkins. Williams & Wilkins. 
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In this chapter it 
would be well to point 
out that the electric vi- 
brator does reduce arch- 
ing with some granular 
and pulverized materials, 
but with many it merely 
compacts the mass—as 
with foundry sand. Aera- 
tion sometimes will work 
when vibration fails. A thin sheet (24 
ga.) of stainless steel suspended in a 
hopper often will prevent arching. 
Moisture (p. 114) should be distin- 
guished from surface moisture. It is 
the latter, not the inherent moisture, 
which affects the action of the mass 
of granular material. Another method 
for control of flow to a vibrating feeder 
(p. 116) is by varying the slope of the 
feed plate. 





The point should also be made (p. 
144) that in a weigher like the Mer- 
rick weightometer, it is essential that 
the carrying surface of the belt be 
cleansed of residual material. Other- 
wise this carries around repeatedly and 
invalidates the recorded weight. It 
might be mentioned that the Merrick 
Co. provides a length of roller chain of 
stated weight per foot. The scales is 
checked by fastening this chain so that 
it rides the weighing length of the belt 
and noting the readings of the dial. 
Thus a chain weighing 10 Ib. per ft. 
resting on the belt has the same effect 
as a belt load of 10 Ib. per ft. of mate- 
rial. If the belt speed is 300 ft. per 
min. the scale should record 3,000 Ib. 
per min. 

The specialist engaged in the design 
of weighing mechanisms will find in 
Chapters 7 and 8 the basic fundamen- 
tals and theory of scale mechanics and 
operation and the factors which deter- 
mine the characteristics of a scale—its 
sensibility, accuracy, speed and useful 
life. Proper installation is emphasized 
together with the factors of mainte- 
nance which play so important a part 
in efficient performance. 

Chapter 9 discusses the types of 
scales suitable for the heavy industries 
—mining iron ore, blast furnace opera- 
tions, open hearth work, wire and 
sheet mills, foundries, etc. The discus- 
sion continues in Chapters 10 to 14 
to cover the scales suitable for the 








chemical industry, public works, serv- 
ice and transportation, food produc- 
tion, textile and paper manufacturing 
rubber and plastics production. 

This summary gives some indication 
of the completeness with which Mr. 
Considine has covered the subjects of 
design, construction and application 
of weighing mechanisms. 

A complete glossary of “Scale 
Terms” is included, giving not only 
definition of terms used in this field, 
but of terms which engineers fre- 
quently employ, sometimes without 
too accurate an understanding of their 
exact meaning. 


Training Aids 


AupiovisuaL Arps TO INSTRUCTION. 
By William Exton, Jr. McGraw- 
Hill Book Co., New York. 344 
pages. $4. 

Reviewed by Kenneth A. Kobe 


“Purpose of this book is to make 
readily available, as fully and in as 
widely useful a form as practicable, 
the benefits of the experience of the 
armed forces in the creation of audio- 
visual materials for instruction pur- 
poses. The book is intended to serve 
as a textbook and a source for teacher 
and instructor training in both ‘arts’ 
and vocational education, and as a 
guide for those desirous of applying 
audiovisual procedures to training in 
industry.” The author, Captain 
USNR, was assisted by a group of 13 
section authors who were military per- 
sonnel or civilians assisting in the 
training program of the armed forces. 

What were the training objectives 
of the military forces during the war? 
The final objective of “Success in Bat- 
tle” had to be reduced to the basis 
of the individual being trained. War- 





time training is largely one of teaching 
skills and procedures, with a necessary 
amount of. indoctrination to serve as a 
stimulant. The essential difference be- 
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CUSTOM-BUILT AMERICANS FIT 


EVERY CRUSHING OPERATION 
OF DIVERSIFIED PROCESSING 


Since no other industry calls for a greater 
range of crushing performance than the wide 
scope of chemical operations, AMERICAN 
CRUSHERS match the demand with a flexible 
line of custom-built units specifically assem- 
bled to do your particular job best. Further 
flexibility is provided by a choice of five 
different types of impactors for different 
crushing actions. 


From laboratory grinding of samples for 
analysis to high tonnage crushing of fibrous 
or friable materials of any hardness, Ameri- 
cans feature an exacting control of product 
size with reduction capacities ranging from 
The new American Type “ACS” for crush- 100 Ibs. to 500 tons per hour. 


ing operations demanding a capacity up 
to 250 TPH 





Consult us about your crushing prob- 
lems, or send samples of material. 







PULVERIZER COMPANY 


and Manujactunnrs 1219 Macklind Ave. 
sites Ling Crushers and. Pulwcrizers St. Louis 10, Mo. 


AB MURRAY CO... 
Distributors of Tubular Products Since 1845 
Announce the Opening of a 
New Warehouse and Fabricating Plant 
AT VERSAILLES, MCKEESPORT, PENNA. 
on May 1, 1948 





PHONES—McKeesport 9107¢eREctor 2-0837¢Elizabeth 2-8182 


tween military training and col 
training is the difference betweeg 
doing and thinking. It is this lack of 
emphasis on principles which (al 
with personal inertia) causes the unp 
versity professor to be skeptical of the 
merits of the training film, and this 
same skepticism is then attached to 
other training aids which could be 
used successfully in a university pro- 
gram. This skepticism is not justified 
(see the reviewer's article on “Army 
Training Methods Enter the Eng. 
neering College,” J. Engineering Edu- 
cation 36, 66-72 (1945) ). 


The book is divided into five parts: 
Aids to Training, Projected Trainin 
Aids, Graphic Training Aids, Sound 
Training Aids, and Three-Dimensional 
raining Aids. In the first part (5] 
pages), the background, development 
and future of training aids are dis- 
cussed, including Navy memoranda, 
Training films, film strips and slides, 
the projected training aids, are cov- 
ered in the second part (43 pages). 
The condemnation that “in educa- 
tional films the ‘effectiveness’ all too 
often sought is rather that of disguis- 
ing the lesson as a Class B picture” 
is all too true. The training films 
issued later in the war had overcome 
this handicap, so that producers now 
should be able to make instructional 
and educational films without apology 
to the audience. The reviewer se 
desire a greater elaboration on the film 
strip, or slide film, which can be 
produced cheaply and used effectively 
in any training program. Graphic 
training aids (part three, 154 pages) 
deals with charts, maps, diagrammatic 
representations and illustrative draw- 
ings. It contains 144 illustrations of 
Navy graphics to show the variety of 
this type of training aid. Sound train- 
ing aids (part four, 31 pages) are re- 
cordings which were used to teach 
auditory material, as bugle calls, Morse 
code (with interference) and _lan- 
guages. ‘Three-dimensional training 
aids (part five, 47 pages) are models, 
both static and functioning. Their 
construction and value in the train- 
ing program are shown. 


Every industrial concern that makes 
any pretense of having an employee 
training program will expect the indi- 
viduals concerned with its success to 
study this book with a view to translat- 
ing to their particular concern the 
successful results achieved by the Army 
and Navy in their mass training pro- 
gram. If the Navy atmosphere appears 
rather thick at times the reader must 
remember that the military services 
brought to age the era of audiovisual 
training aids. This book is a challenge 
to the instructional staffs in institu- 
tions of higher learning to put aside 
their research, forthcoming book or 
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IT’S A “PACKAGE” —a complete, low-cost 


pumping unit that meets a wide range of require- 
ments. It can be installed in any position, and fits 
easily into limited space. 


DRIP-PROOF MOTOR — Allis-Chalmers Lo- 


Maintenance design, specially built for pumping 
service. Stator core and windings may be replaced 
as a unit. 


DEPENDABLE PUMP _ with such long-service 


features as bronze wearing rings, generous packing, 
improved plastic water seal. 


EASY MAINTENANCE Pump can be taken 


apart readily for inspection and replacement of 
packings or wearing rings, when necessary. 


Many Sizes Now Available 


) gpa PUMPS are made in Ca- 
pacities from 15 to 1400 gpm, and 
heads to 500 ft. Many of these sizes are 
now in stock. Also available are some sizes 
of PEDRIFUGAL and SS UNIT pumps. If 
you need small pumps NOW, phone or wire 
your nearest A-C office or dealer for latest 
stock and delivery information. 


And for general information on the com- 
plete A-C line of centrifugal pumps, up to 
600,000 gpm, ask for Bulletin B6059D. 
ALLIs-CHALMERS, MILWAUKEE 1, WIs. 

A 2383 


Electrifugal, Pedrifugal, S$ Unit and Texrope ore Allis-Chalmers Trademarks. 


ALLIS-CHALMERS” 


Ever see aq pump 


any EASIER 
fo install? 





PEDRIFUGAL 


The new A-C pump 
for flexible Texrope 
V-belt drive. Ca- 
pacities to 500 gpm, 
heads to 100 ft. 





SS UNITS 


Close-coupled pump 
and motor units, 
made in 234 stand- 
ord ratings, to 2500 
gpm. 







One of the Big 3 in Electric Power Equipment —Biggest of All in Range of Industrial Products 












MEMO 


TO: USERS OF HIGH PRESSURE COMPRESSORS 
FROM: NORWALK COMPANY 








© ACompressor Likes to Look Neat 


It’s just plain common sense to keep your high 
pressure compressor clean, inside and out, because 
it’s a fine mechanism as well as a massive machine. 
Inspect valves regularly for carbon deposits. Clean 

O the lubricator, oil lines, and crank case periodically. 
Keep the compressor looking clean, and most likely 


it will be clean. 


Just treat your compressor as well as you treat 
O your car, and it will respond by treating you to extra 


years of trouble-free operation. 











Reprints of these messages available for your maintenance men 


Norwalk Compressors are custom-built . . . of standard, interchangeable 
parts. This combines the best of craftsmanship and modern methods, to 
give you a sturdy, reliable compressor, individually assembled and tested for 
your specific requirements. 


NORWALK COMPANY, INC. 


10 NORTH WATER ST., SOUTH NORWALK, CONN. 


Manufacturers of High Pressure Compressors 
for Air and Gases for more than 80 Years 


| Office of Technical Services, U. $ 
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| Livre, Irs Nature anp Onriciy. B 


| bridge game, to study these new, eff, 
tive methods of teaching and to try tp 
adapt them to their own needs, ~ 


Biological Philosophy 






Jerome Alexander. Reinhold Py}, 
lishing Corp., New York. 291 pages 
$5. 






Reviewed by G. F. Kinne, 


A DISTINGUISHED scientist presents his 
views on the problem of the life proc. 
ess. A living unit is defined as one 
that can direct chemical changes }y 
catalysis, and at the same time repro- 
duces itself by autocatalysis. From this 
viewpoint, the viruses are living enti- 
ties, and the definition of living unit 
may easily be stretched to include ster. 
ile hybrids such as the mule. 

The story begins with the elemen. 
tary particles of matter, and adopts the 
viewpoint that life began with the 
chance formation of a self-reproducing 
unit of molecular or near-molecular 
complexity. It is pointed out that this 
unit met conditions on a heretofore 
lifeless planet never since duplicated, 
and that this same unit would not 
necessarily survive under present con- 
ditions. It developed with changing 
conditions into complex organisms 
with sensitivity and intelligence. Re- 
lated topics such as immunology, 
genetics, evolution, relation between 
science and religion, industrial cat- 
alysts, and the atomic bomb form part 
of the story. There are a large number 
of references, and numerous quota- 
tions and anecdotes enliven the ma 
terial. 






















Fats and Oils 






Tue GerMan Ot1seep INpustry. By 
W. H. Goss. Hobart Publishing 
Co., Washington 15, D.C. 288 
pages. $17.50. 

Reviewed by Gordon W. McBride 


Tuis BOOK resulted from a TIIC visit 
to Germany by a chemical engineer 
long engaged in soybean technology. 
The viewpoint of the author will ap- 
peal to processors of both edible and 
inedible oilseed products. 

The chapters of this book were orig- 
inally individual reports issued by the 













Department of Commerce. The au 
thor has edited or rewritten all of these 
reports in the course of assembling 
them in book form. In addition to 
the original reports, there are included 
51 photographs, 35 drawings, and 3 
charts, one of which is presented for 
the first time. 

Principal types of oilseed processing 
equipment and techniques are dis- 
cussed in detail. Although many of 

















effec 


























try t 
Right: Regulates speed of 
cooky machine to meet 
each change in operating 
Y. By conditions. 
Pub ode 
nates Below: Assures precision 
) timing to meet changes in 
can size, product, etc., on 
inne\ closing machine. 
ts his 
proc 
| One 
Ss by 
epro 
: this 
enti- 
unit 
Ster 
men 
s the 
the 
cing 
~ular 
this 
fore 
ited, 
not 
Con 
ping 
SMS 
Re 
ogy, 
een 
Cat- 
part 
iber 
ta 
ma 
Above: Provides infinite speed ad- 
justability for spindle on tool room 
milling machine. 
Above: Controls speed of pumps 
supplying chemical ingredients to 
By blending and refining machine. 
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88 
Combines motor, variable speed mechanism and Pulley—in the widest selection of designs, sizes, capacities, 
ide : . : speed ratios and controls, to round out the complete line of 
7 gear reducer in single, compact unit Ranvas Speed Control. dake 
ist = : : . - EEVES Variable e rives improve quality, increase 
cer W idely applied to driven machines in all types of production, and ot operating pret by Bare exactly 
ov industries, especially where space is limited or where the right speed for each machine (operating independently or 
ap direct connection is desired, REEVES Motodrive pro- in a series), each operation, each operator, and each material 
id vides machines with infinite, accurate speed adjust- andes eveny Ranging GO can: 
’ Proved in more than 265,000 diversified industrial installa- 
ability to meet the requirements of every operating tions, Reeves Speed Control is easily installed on machines 
ws condition. The compact, self-enclosed unit is available already in service and is now standard equipment on over 
* a ol , eer acities from V/, to 15 h a 2,100 different makes of modern machines. ; 
S Six sizes, Covering Capacities fro 4 P An experienced Reeves Speed Control Engineer will be glad 


in speed ratios from 2:1 through 6:1. Helical reduc- 
tion gears in ratios up to 189:1 may be incorporated 
to provide output speeds as high as 3,480 rpm. The 
Motodrive is built in both horizontal and vertical 
designs and may be equipped with either handwheel, 
push-button or completely automatic control. 


Besides the Motodrive, REEVES offers two other basic units— 
the Variable Speed Transmission and the Vari-Speed Motor 


CHEMICAL ENGINEERING ¢ MAY 1948 « 


to consult with you on your particular speed control problem. 
Write for comprehensive, 1 14-page catalog —CE-450A. 


REEVES PULLEY COMPANY + COLUMBUS, INDIANA 
Recognized Leader in the Specialized Field of Speed Control Engineering 


ACCURATE + VARIABLE 


heewes Speed (onli! 


GIVES THE RIGHT SPEED FOR EVERY JOB! 
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ast is first aca 
with : a new concept in simpli- 
fied piping installation. 
base expansion joint fittings solve 
many plant layout problems involv- 
ing limited space and movement 
,,due to changes in temperature and 
“ pressure. 


As illustrated, a wide variety of com- 
binations are possible, each complete 
with anchor base ready for bolting to 
floor, wall, or ceiling girder. Bellows 
are selected from standard Magni- 
Lastic catalog series to accommodate 
temperature, pressure and corrosive 
-conditions. Number of diaphragms 
is variable to handle expansions en- 
countered. Flanged or weld ends are 
optional. 


MagniLastic expansion fittings are 
compact, simple to install, save time, 
and permit economies in space, 
maintenance and cost of other fit- 
flings. Our engineering depart- 
ment will be glad to recom- 
mend the right combination 

for your needs, 


Complete MagniLlastic Expansion Joint 
catalog No, 247 on request 





“THERE IS A W 





My"expansion fittings 


romans! book. 
installation costs 


REDUCING “T” 


| the photographs of the German plants 
show only ruined equipment, detailed 
drawings and flowsheets are presented 
in abundance. 

Most of the leading oilseed mills 
and vegetable oil refineries in German 
are described in the chapters of this 

As a reference volinize it will 
_ be essential on the library shelves of 
every organization interested in fats 
and oils. 










From Switzerland 





PHYSIKALISCHE CHEMIE. Third 
edition. By Werner Kuhn. B. W ept 
& Cie, Basel. 374 pages. 15 Sw. Fr. 

Reviewed by F. C. Nachod 


Dr. Kuun’s introduction to physical 
chemistry has been well received in 
Europe and now appears in its third 
edition. It is essentially a classical text 
and is aimed for all those who wish to 
understand the problems of physical 
chemistry without however making it 
their chosen field. 

The chapters comprise introduction 
and definition of units, influence of 
temperature on physico-chemical sys- 
tems, first and second law of thermo- 
dynamics, reversible reactions, dilute 
solutions, electrolytes, temperature de- 
pendence of equilibria (reaction iso- 
chore), third law of thermodynamics, 
reaction rates and photochemistry, sur- 
face tension and colloids. The only 
references given are more comprehen- 
sive texts, and no attempt to give spe- 
cific literature is made as conforms to 
standard practice for introductory texts. 

Usefulness of a text of this kind in 
English-speaking countries is of course 
limited. However, some of the por 
tions could" be well employed as read- 
ing material for graduate students to 
familiarize them with scientific Ger- 
man. 






















































































Sound Pedagogy 





Principtes OF Cuemistrry. Fifth 
Edition. By Joel H. Hildebrand. 
The Macmillan Co., New York. 
446 pages. $4.25. 

Reviewed by Joseph A. O’Connor 

Tuat its concentration upon funda- 

| mental principles of chemistry, which 
prohibits pleasant side excursions into 
the field of descriptive chemistry, is 
pedagogically sound has been proved 
by this book’s widespread acceptance. 
The student is required to give undi- 
vided attention to chemical funda- 
mentals, but Hildebrand’s outstand- 
ing text, in the hands of a competent 
teacher, is an eminently flexible teach- 
_ing tool. Treatment of new topics 
and revision of older material have 
brought this fifth edition completely 
up to date. New chapters on carbonic 
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Worthington Ammonia Compressor 
with Multi-V-Drive 


From original selection of the right size all the 
way to periodic inspection, you'll find that your 
Worthington Refrigeration Compressor makes 
less work for you. 

Sizes of Worthington Vertical Two-Cylinder 
Single-Acting Compressors range from 3” x 3” 
to 10”x 10”. Whatever your requirement, there’s 
a Worthington Compressor virtually built for 
the job. 

Once running, there’s nothing to worry about, 
adjustments are rarely needed, maintenance is 
negligible. Why? 

Because of such features as self-aligning double- 
row roller main bearing . . . pressure-lubricated 
cylinders, bearings and pins... large area Worth- 
ington Feather* Valves—lightest, tightest, quiet- 
est ever made — on suction and discharge . . . 
safety head to reduce slop-over hazard . . . unit- 
type manifold with improved quick- opening re- 





easy-on, easy-off, always-tight QD sheave. 


Shell and tube 
refrigerating equipment 


lief valve . . . Worthington Multi-V-Drive with 


BALANCED SYSTEMS for all refrigeration 


All around the refrigeration cycle, install Worth- 
ington equipment. Worthington builds more of 
the vital components than anyone else, so you 
can be surer of a balanced system—giving you 
the smoothest operation and lowest costs. 

For further proof that there’s more worth in 
Worthington, see your nearby Worthington Dis- 
tributor, or write for bulletin to Worthington 
Pump and Machinery Corporation, Harrison, N. J. 
Specialists in air conditioning and refrigeration 
machinery for more than 50 years. spog U.S, Pat. Off. 


WORTHINGTON 
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| acid and its ions, systems of acids ang eg: 
bases, and the structure of inorgan; 


A C R t § 0 f D 0 a 0 Aa ‘ T » | compounds have been included. Poly. ft 
he mers, silicones, trans-uranium elements ie 
and recent discoveries in atomic struc. 
ture have been dealt with in ney 
sections. When its use is supple 
mented by use of a good descriptive 
chemistry text and a laboratory man. 
ual, Hildebrand’s book serves admir. 
ably in teaching the introducto 
course in chemistry, particularly the 
course for students majoring in the 
field. It is also a convenient and useful 
guide that the practicing chemist, 
chemical engineer or executive might 
dip into occasionally to check up on 
some relatively simple but perhaps 
hazy point. 


Looming large in their potentialities for chemical utilization are Okla- Encyclopedia of Volatiles 


Ine Essenrian Ons. Vol I. By 
Emest Guenther. D. Van Nostrand 
Co., New York. 427 pages. S6. 

Reviewed by Edward Sagarin 7 


homa’s huge deposits of dolomite. In Murray County, in the Arbuckle 
Mountains, (south central part of the state) one deposit alone covers 


1400 acres with a thickness of 550 feet. Its quality is very high. 
Tue story behind a book may well be Ls 


a key to an understanding of the ha 
place that a work will assume in a : 
literature. This is surely the case with r 
“The Essential Oils,” of which the 
first volume of a projected series has y 
just appeared. For some fifteen years, 
Dr. Guenther has been travelling to 
every spot on earth in which essential- 


Other deposits are available elsewhere in the Arbuckle Mountains, and 


in the Wichita Mountain area (near Lawton). 


— - -_ _—_-- -— 
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REPRESENTATIVE ANALYSIS OF OKLAHOMA HIGH-GRADE 
DOLOMITE 


, 
, 
, 
j 


(Analyzed by Oklahoma Geological Survey) 


ROYER DOLOMITE—MURRAY COUNTY 
Representing 230 Feet Thickness 


oil bearing plants are grown, there to 
watch the agricultural and botanical 
aspects of the growth of the plants, 


to survey the diverse methods of dis- 
tillation, to obtain samples of distilled 

oils of guaranteed freedom from the ’ 
taint of sophistication. 

Into the jungles of Brazil, the in- 
terior of China, to the coast of Mada- 
gascar and the sunny climes of the 
French and Italian Riviera he has 
journeyed. The result has been seen 
in the hundreds of magazine articles 
on various individual oils, and now 
in the present volume. 

For many years the standard text 
on volatile oils has been that of Gilde- 
meister and Hoffmann; supplemented 
by works that never attained the suc- 
cess of Gildemeister, except that of 
Naves and Mazuyer in the specialized 
field of floral oils and other products 
of extraction. The need for a new and 
authoritative essential-oil reference 
work has long been recognized; there 


seems no doubt but that this book 
will, upon completion, become ac- 
cepted as the encyclopedia of essential 
oils. 

. Dr. Guenther brings to this book 


not only the advantage of on-the-spot 
PLANNING ond RESOURCES AnD” investigations, the pelea that his 
3 _ descriptions are based upon unadul- 
terated samples and A but the 
wealth of chemical and botanical ad- 
vancement that science has made since 

















Detailed information on Oklahoma’‘s 
mineral resources is available on 
request, based on data by the Oklahoma 
Geological Survey. Map showing 
location of mineral deposits is also 
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I your process requires “waiting periods” 
and handling, investigate converting from batch 
methods to uninterrupted processing with Greer 
Multi-Tier. This unique unit gives you maximum 
processing time in minimum space...eliminates batch 
type operations. For example, a recent installation 
provides 3% hours of continuous process time in only 
130 square feet of floor space. In this case the elim- 
ination of handling costs alone paid for the unit in 
14 months. For details on the Greer Multi-Tier, 
write today for new, descriptive folder. —J.W. Greer 


Company, 124 Windsor St., Cambridge 39, Mass. 


Branch Office: 33 N. LaSalle St., Chicago 2, Ul. 
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Advantages For Your 
Stainless Steel Equipment 






Revealed 







































LZ, 
I 
The techniques of fabricating equipment with 
round corners for efficient service were de- 
veloped to a high degree in our plant. We 
use special machinery for this job, as we do 
for many phases of stainless steel fabrication. 


FOR BETTER STAINLESS STEEL EQUIPMENT, 
CONSULT WITH US. 


5. SLICK MAN, INC., 605 GREGORY AVE., WEEHAWKEN, WN. J. 





























SEND FOR THIS 
VALUABLE BOOK 


A request on your letter- 
heod will bring ovr 
vide, “Wheat to Look 
or When You Specify 
Stoinliess Steel for Your 
Processing Equipment.” 











RESISTANT PROCESSING EQUIPMENT 
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WHY THEY BUILT ME 
WITH ROUND CORNERS 
















| the publication of previous studies in 
| this field. 

Although the major part of the suo. 
| ceeding volumes will consist of mono. 
| graphs on individual essential oils and 

on their constituents, the first volume 


is more introductory in scope, —— 
nt 


the origin and history of the esse 

oil industry, the oil in the plant, and 
production, examination and — 
of the oils. For this purpose, Dr. 
Guenther has obtained the collabor- 
tion of several competent authorities, 
whose contributions enrich his studies, 
and in his own section on distillation, 
he has drawn liberally from the trek 
tively little known work of von Rech- 
enberg. 

Because of the great contribution 
the essential oil industry has made to 
the development of distillation, and 
because of the attention to progress in 
distillation given by the industry and 
by this book, it will have an appeal 
to organic chemists and chemical en 
gineers who may not be concemed 
with the production or use of volatile 
oils. 

We regret that the bibliographical 
references are scattered throughout 
the book, and that they are made all 
the more difficult to locate because of 
a lack of an authors’ index. Otherwise, 
the book is well indexed, and the 
material well arranged. 


For 95 Percent 


F'ressuRE VESSELS FOR INDusTRY. By 
Harry M. Spring, Jr. McGraw-Hill 
Book Co., New York. 259 pages. 
$3.50. 

Reviewed by Donald F. Othmer 


Tuis is neither a text nor a treatise on 
the subject of design and use of pres 
sure vessels. It is a handy little refer- 
ence book intended “to aid the engi 
neer or master mechanic as well as 
the student, to tie in parallel problems 
in boilers and pressure vessels.” The 
subject matter is divided by uses to 
which the vessels are to be put, i.e, 
compressed air, steam and hot water, 
pulp & paper mills, rubber industry, 
textile industry, chemical industry, 
and specialized services. In these chap 
ters, the particular problems of each 
industry are discussed with photo 
graphs, flowsheets, and detail —s 
of equipment which has been deve 
oped to fill the specific needs of that 
industry. A short resume (50 pages) 
of design and fabrication fundamen- 
tals, is followed by a section on appl 
ances and accessories for pressure ves 
sels and an interesting chapter on De 
fects—their Hazard, Prevention, and 
Repair. While this does not represent 
all that is known or written on this 
subject (and the many corollary a& 
pects of the several industries) it does 
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KaM (Century ASBESTOS CORRUGATED 





Details of one of the new TOP-SIDE Fasteners 
exclusive with K& M “Century” Asbestos Cor- 
rugated for roof installation s. 


RESISTS CORROSION 


right on the water front 


The roof of this huge ship-building plant has to take a tough 
beating from the corrosive atmosphere of the river front. Thus 
it was natural that K&M “Century” Asbestos Corrugated 
should have been specified as the roofing material .. . for 
this durable asbestos-cement product is inherently immune 
to corrosion. 


Of course, resistance to corrosion is but one of “Century” 
Corrugated’s good points. It is completely fire-resistant. It 
won't rot...nor is it affected by the elements. Time only 
toughens it... no painting or other upkeep is needed. 
The new TOP-SIDE Fasteners, available only with K&M 
“Century” Asbestos Corrugated, cut erection costs on roof 
installations over steel purlin construction. That’s because 
TOP-SIDE fasteners can be applied wholly from the roof 
surface ... thus eliminating the need for costly scaffolding 
beneath the roof. 
If you are planning any remodeling or new construction, it 
will pay you to look further into the "adv antages of “Century” 
Corrugated. Write for full details. 

Nature made habeslos... 


Keasbey & Mattison has made 
it serve mankind since 1873. 


KEASBEY «& MATTISON 


COMPANY - AMBLER - PENNSYLVANIA 
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Now you can equip your 24” and larger 
Shriver Filter Presses with a really simple 
hydraulic closing device that's inexpensive, 
easy to install and operate. It eliminates 
the hard labor and safety hazards of man- 
ual closing, and reduces opening and clos- 
ing time considerably. 


This compact, self-contained, fool-proof 
Shriver Hydro-Kloser replaces the thrust 
obtained by manual movement of the 


T. SHRIVER & COMPANY, inc 





screw with the straight thrust of the hy- 
draulic ram. A few easy strokes of the 
hand pump close the filter press tight, and 
a locking nut keeps it tight. To open the 
press, the locking nut is released and the 
hydraulic pressure is then released by 
opening the pump. 


The “Hydro-Kloser™ is a real aid to filter 
press operating economy and convenience. 
Write for Bulletin 125. 


., 802 Hamilton St., Harrison, N. J. 


Yew 1-578 SERIES 
IMMERSION THERMOSTATS 


8 FEATURES 


ACCURATE AND POSITIVE IN ACTION 


2. VISUAL LEVELING INDICATOR 


1. COMPLETE SELECTION OF TEMPER 
ATURE RANGES AND SWITCH COM 
BINATIONS. \' 


FAST REACTION TO LIQUID TEMPER 
ATURE CHANGE 


CLOSE TEMPERATURE DIFFEREN 
TIAL 


TEMPERATURE SETTING EASILY 
CHANGED 


7. AMPLE CURRENT CAPACITY FOR USE 
IN ALL STANDING CONTROL SYSTEMS 


MERCURY TYPE SWITCH 


GENERAL 


BO! ALLEN AVENUE 
Mameuactusrars of Automate 


ACTORY SR ANCHE 





By 


taddscte, Jemmertalure 


elo] ba fe] & 


GLENDALE ! CALIF 
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assemble in a useful form most of the 
material that about 95 percent of the 
practicing engineers will need to know 
about pressure vessels. Mechanically 
and pictorially the book is excellent 
(exactly one photograph or drawing 


per page). 


Chemical Architecture 


FRONTIERS IN CHEMISTRY. Vol. Y. 
Edited by R. E. Burk and O. Grum- 
mitt. Interscience Publishers, New 


York. 202 pages. $4.50. 
Reviewed by F. C. Nachod 
Tue Western Reserve lectures are 


again made available to a larger pub- 
lic. Editors Burk and Grummitt have 
aptly chosen the title: Chemical 
Architecture. The six main sections 
comprise: Applications of molecular 
geometry in the field of reaction mech- 
anism, by Hugh S. Taylor; Dipole mo- 
ment, resonance and molecular struc- 
ture, by Charles P. Smyth; Structure 
of co-ordination compounds, by W. 
Conrad Fernelius; X-ray studies of 
randomness in various materials, by 
B. E. Warren; Light scattering in 
polymer solutions, by H. Mark; and 
The nature of inorganic gels, by 
Miroslav W. Tamele. 

While all papers are of the high 
caliber one might expect from the re- 
spective authors, special mention is 
due to a very excellent discourse on 
co-ordination compounds stemming 
from Dr. Fernelius. 


The British View 


Aromic Enercy, Its INTERNATIONAL 
Impuications. A Discussion by a 
Chatham House Study Group 
headed by Sir Henry Dale. Pub 
lished by the Royal Institute of In- 
ternational Affairs, London. 128 
pages. 4s. New York publications 
ofhice, 542 Fifth Ave., New York 19, 
1 ee Qe 

Reviewed by S. D. Kirkpatrick 

NuMBERED among the distinguished 

contributors to this little publication 

are such scientists as professors Sir 

James Chadwick, J. D. Cockcroft, 

M. L. E. Oliphant, R. E. Peierls and 

C. E. Tilley and such political and 

industrial leaders as Sir Arthur Salter, 

Lord Hankey, Sir Oliver Franks and 

Dr. Cecil H. Desch. Appointed by 

Lord Astor in September 1946, the 

group spent 2 year in studying the 

problem of atomic energy and its ef- 
fects on international relations. Their 
report has its chief value to American 
readers in bringing together different 
viewpoints than those commonly met 
in this country. Our scientists and 
engineers may have to swallow hard 
occasionally when they find how suc 
cessfully the American contribution 
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D™! let corrosion eat up your 
equipment, shut down your 
operations, or contaminate your 
processes! A little extra investment 
in ACE hard rubber tanks, pumps, 
valves and piping for your stor- 
age, processing, or circulating sys- 
tems will save many times its cost. 

ACE rubber-protected equipment 
is versatile. It resists most acids 
and alkalies, and is rarely made 
obsolete by changes in processes. 
It's tough enough to stand abuse. 
ACE tanks, pumps, piping, valves 
and fittings available in standard 
or special constructions, hard or 
soft rubber, natural or synthetic, 
lined in our plant or your plant as 
the job requires. Also molded 
parts, pipe and fittings of solid 
hard rubber or Saran. 


| 


Send for free catalog 
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Eats Profits, Too 
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ACE rubber lined pipe, fit- 
tings, valves and tank, and 
ACE all-hard-rubber pipe 
and fittings are used in 
this one installation 


Several of these ACE rub- 
ber lined tanks are used 
for caustic and bleach stor- 


age in one bleachery 


Abrasive. acidulous water 
is handled by this ACE 
pipe lined with '%” soft 
rubber, in service more 


than 8 years 


ee. Soe 


RICAN HARD RUBBER COMPANY -1] MER 
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With proper plant heat balance your steam may do two big jobs. If 
you generate steam for processing or heating a Troy-Engberg Steam 
Engine can produce By-Product Power at a very low cost. The same 
steam then yields power as well as heat units! 


It’s the simplest story in the plant. Steam is first passed through the 
engine—driving cookers, driers, cutters, pumps, blowers, compressors 
or generators. Then the exhaust, with most of the original heat units 
still intact, is used for processing or heating. And for dependability 
nothing beats the standard counterflow steam engine . . . no interrup- 


tions from power failure. 


TROY ENGINE & MACHINE COMPANY 


(Established 1870) 


1300 Raiiroad Avenue Troy, Pennsylvania 


has been minimized. But its scientific 
and technical backgrounds, the raw 
material and mining problems and 
possibilities of peaceful uses of atomic 
energy are only incidental to this dis. 
cussion of the controls that must be 
developed through international ¢o- 
operation and collaboration. Here are 
the chief conclusions: (1) The pres 
ent time is peculiarly inappropriate to 
launch any plan within the UN frame. 
work; (2) the wisest course, under the 
circumstances would be to suspend all 
work on atomic bomb control until 
the UN can establish confidence 
among nations; (3) for the present 
the question will be safer in the hands 
of the U. S. than of the UN; (4) in 
the meantime, as a token of good in- 
tention, there should be a ban on the 
use of atomic weapons in war but, 
on the analogy of gas and bacterio- 
logical warfare, national research 
should not be forbidden. 


Chemical Chromatics 


[ne CHEMISTRY AND Puysics or 
Orcanic Picments. By Lyde §. 
Pratt. John Wiley & Sons, New 
York. 359 pages, $6. 

Reviewed by L. W. Ryan 

Tuts welcome contribution fills a 
void of long duration in the technical 
literature. In no more words than are 
necessary, a comprehensive picture of 
this important subject matter is pre- 
sented. The arrangement is orderly and 
logical. 

After a brief introduction, there ap- 
pears a short history which includes 
a chart showing the chronological de 
velopment of organic dyestuffs and 
pigments from Perkins’ epoch-making 
preparation of the first synthetic dye- 
stuff to the present. In the chapter 
on “Color and Chemical Structure,” 
the various observations on the effect 
of chemical structure on color, from 
that of Graebe and Liebermann on 
the correlation between unsaturation 
and color to the recent conception of 
the effect of resonance, are presented. 
A dyestuff is always the same in color 
characteristics if the chemical compo 
sition is the same. Organic pigments, 
on the other hand, may have the same 
chemical composition and be vastly 
different in color characteristics, due 
to particle size and other physical 
differences. The chapter on “Color 
and Physical Structure” discusses ade- 
quately, in the light of present knowl 
edge, the important physical proper 
ties and their effects on color, a sphere 
in which much remains to be learned. 

A chapter on general raw materials 
is followed by an important one on 
“Intermediates,” in which structural 
formulas are included in equations fof 
their preparation. This chapter givé 
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an A ject which has been receiving continuous study in the Refrac- 
4 ¥ ‘ tories Division of Norton Company. For we have long been 
cal oe specialists in high temperature refractories; grain, cements and 
are ea shapes that will stand the gaff at elevated temperatures. And now 
: weed we are producing shapes for even higher temperature operations, 
Te- Patri : ; i i 
nd ae operations which are found today in many chemical process plants. 
oe These new shapes are classified as pure oxide refractories since they 
ap pee contain 99% plus of an oxide which may be alumina, magnesia, 
ra Ss zirconia and sometimes thoria. 
e wets 
ep 
nd cae 
ng Ay We are regularly producing pure oxide refractories in standard and 
ye seu special shapes (such as those shown above) which weigh up to 150 
> oy pounds or more. Data which may prove helpful to the chemical 
act Pie process engineer is given below: 
ym Saray 
on peckd Approx. 
on Beart Bulk Approx. Max. Operating 
of ae Density +/cu. ft. Temperatures 
od. a4 
lor es Alundum* (Fused A1,O,) 4.10 195 3452°F 1900°C 
0- | Ee Magnorite* (Fused MgO) 2.84 175 4172°F 2300°C 
ts, pists Zirconia (Stabilized) .... 4.55 250+ 4352°F 2400°C 
ne b> 
tly 
ue The maximum operating temperatures given above may, of course, 
cal be limited by conditions of operation and of design. 
lor 
le- : , , 
¥}- Further information on high temperature refractories will be sup- 
er: plied gladly upon request. Please address your correspondence to 
re the Refractories Division. 
d. 
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Serving Industry 
with 
Creative Chemistry 
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INDUSTRIAL! RUBBER 7 
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UNION Bay STATE 
Chemical Company Ihe. 


50 HARVARD STREET, CAMBRIDGE 42, MASS. 











a detailed discussion of the interm. 
diates and how they are formed. A 
chart illustrates the derivations from 
the basic raw materials—benzene, ani. 
line, toluene, xylene, anthracene 
naphthalene and anthraquinone. A 
chapter on “Pigments from Natur] 
Organic Colors” is followed by the 
longest chapter in the book—that on 
“Synthetic Organic Pigments.” Again, 
the chemistry of the formation of the 
pigments is illustrated by equations in 
which structural formulas are given. 

Chapters on testing and identifica. 
tion present briefly the most modem 
methods. Testing equipment is de- 
scribed and, in many cases, illustrated 
by diagrams and photographs. A table 
near the end of the book lists the vari. 
ous organic pigment types and gives 
their properties. 

Although there is some discussion 
of manufacturing procedures, the 
author has omitted detailed instruc- 
tions for the preparations of the pig. 
ments. The Ler ory except for dis- 
closures in patents, are trade secrets 
and vary considerably in different 
manufacturing plants. As in the case 
of other chemical processes, methods 
used today are obsolete tomorrow. A 
description of plant apparatus is out- 
side the scope of the subject. The gen- 
eral chemistry of the manufacturing 
processes is given in sufficient detail. 

The bibliography contains the im- 
portant publications on the subject 
and the inclusion of references in the 
text is a desirable feature. 

The book was written by one of the 
few recognized authorities on the sub- 
ject and should be in the hands of 
everyone concerned with the manufac- 
ture or use of synthetic organic pig- 
ments. The author has been ven 
successful in reducing an extensive and 
complex subject to a cor.cise and clear 
presentation which constitutes an im 
portant ready reference. 


Fireworks 


Pyrorecunics. Second Edition, By 
George W. Weingart. Chemical 
Publishing Co., Brooklyn, 24 
pages. $7. 

Reviewed by Jules Bebie 

As stated in the review of the first edi- 

tion this book is valuable to makers of 

fireworks and as a record of authentic 
information on this specialized branch 
of chemical technology. 

According to the preface “the te- 
vised and enlarged edition brings ” 
to date the data on an industry whic 
is becoming increasingly important.” 

The first edition has no index. Of 
the 24 additional pages in the second 
edition, ten are taken up by an index. 
The 14 pages of new material consists 
mostly of references to incendiary 
bombs, smoke grenades, rocket bombs, 
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Locker plant operators, meat packers, brew- 
ers, and frozen food processors can profit by 
the experience of the Army Air Forces at the 
Eglin Field Climatic Hangar in Florida. 

There Fiberglas* Thermal Insulations were 
used to hold temperatures ranging as low as 
70° F. below zero!—and up to 165° F. above 
zero. 

The high insulating efficiency of Fiberglas 
Insulations results from the countless tiny 
air spaces enclosed in a light-weight, wool- 
like blanket of long, fine fibers of glass—a 
material that will not rot or decay, is odorless 


ow Ye 










NS$-cg . 
Sette 





and will not retain odors, offers no food for 
rodents or vermin. This basic material is fur- 
ther processed into forms that meet the de- 
sign and application specifications of the archi- 
tects, refrigeration engineers and contractors 
engaged in this type of building construction. 


You'll find profitable reading in the story 
of the Eglin Field installation, contained in the 
two folders illustrated above—and “Fiber- 
glas Low-Temperature Insulations”. Ask for 
forms B-47-16, I-47-5 and I-47-3. Owens- 
Corning Fiberglas Corporation, Dept. 950, 
Toledo 1, Ohio. Branches in principal cities. 

In Canada: Fiberglas Canada Ltd., Toronto, Ontario 





*Fiberglas is the trade- 
anh tian &: & Pe. OWENS-CORNING 


Off.) for a variety of 








wotede mute of or -FIBERG! AS LOW TEMPERATURE 


Owens-Corning Fiber- 
glas Corporation. 


tm 616 es Pet 
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and formulas for colored smokes deyel. 
oped by the Chemical Warfare Sen. 
ice. There is little new information op 
the art of making fireworks. Since the 
first edition was published in 1943 } 
is of course not surprising that dur 
the war period not much attentioy 
was being paid to the advance of 
making fireworks as pleasure giyj 
devices, to which this book is primarily 
devoted. 

There is an addition to the second 
edition deserving honorable mention, 
the inclusion of four full page colored 
plates showing the besutital effect of 
some outstanding fireworks, such a 
Willow Tree Shell, Liquid Fir 
Rocket, Comet and Aluminum Shell 


More Romance 





THe CHEMISTRY AND TECHNOLOGY oF 

Waxes. By Albin H. Warth. Rein. 

WHITLOCK Heliarc welding technique has been designed hold Publishing Corp., New York. 
to overcome those old bugaboos of non-ferrous welding 519 pages. $10. 


: ‘ a . Reviewed by C. L. Mantel] 
—_ poor ph | lities. Heli elds 
porosity and yee Sao a Tue author is the chemical director af 








by Whitlock are of quality equivalent to A.S.M.E. U-68 the Crown Cork and Seal Co. at Belt 
standards — suitable for X-ray examination. Typical more, Md. The volume is an exhaus 
Whitlock Heliarc copper welds show a tensile strength _ — dealing my with the 
—_* : ° chemical components of waxes im 4 
of 30,500 ana he free bend tests in excess of 30% more complete manner than that of 
and elongations of 35%. In addition to copper welds up Lewkowitsch, followed by a discussion 
to %4" thick, consistently strong Heliarc welds have been of the different varieties of waxes, in 
made by Whitlock in aluminum to 1%” and Everdur full cluding the natural waxes, the fossi 
‘ seg aaa as and earth waxes, the petroleum waxes, 
penetration flange-shell joints to 2/2” thick- the synthetic materials, the emulsif 
ness. New applications for the Whitlock able waxes, waxy acids and metallig 

Heliarc method are constantly being devel- soaps, the technical or analytical t 
by h by 7 and determinations for the constants 
oped through research and production. Our of waxes, followed by a 130-page chap 
engineers will gladly show how this tech- ter on uses in industry. Detail is every 
nique can be applied to your own non- where evident in the book, as illu 
: trated by waxes from “the prettiest bee 
ferrous exchanger and vessel requirements. = the world” or “the blackest hela 
Write for information. waxes from “stingless bees.” In dis 


cussions of processing, the chemical 
phases are well treated but there is 
little mention of equipment, type o 
specific character. 

One is intrigued with melissyl melis 
sate and one almost feels it should 
have a southern accent, or zoomaryl 


chloric ocid strip " iin te alcohol without toxic effect, or wat 
'‘ ' ‘ fraight ¢ _ f ] . 9 
ping cotemmn comten aw See ~~ pn Me constituents of plant lice, or mutton 


— one of twelve condenser with compensating shell expansion 
moking up o 43 ft BC member. All aluminum welds by the Heliorc bird oil, the oil being found in the 
column method i) 


bird’s stomach. Even fire menaces @ 





Heliarc welded 
Everdur hydro 








the California forests are shrubs which 

THE WHITLOCK MANUFACTURING COMPANY vield snowblush wax. Detailed discut 
Main Office and Plant, 94 SOUTH ST., ELMWOOD, HARTFORD 2, CONN. sions of waxes from roots. rhizomes 
NEW YORK * CHICAGO * BOSTON © PHILADELPHIA * DETROIT * RICHMOND and berries are illustrated by mistleto 
Authorized representatives in other principal cities berry wax and cranberry wax. Fruit 

In Condo: DARLING BROS., LTD., Montreal such as apples yield wax, and short} 

AMEAD OF THE TIMES FOR HALF A CENTURY after its discussion there is one @ 


opium wax. Waxes from flowers suc 
as roses, violets, and jasmine add 
distinctly scented touch to the di 
cussion. 
The reviewer finds a minor di 
| agreement in the discussion of wane 
| from gum resins in that the autho 
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FERTILIZER for EGY 


200,000 TONS PER YEAR 


Destined to play a significant part in meeting 
Egypt’s urgent need for fertilizer, this modern 
chemical plant will produce 550 tons of calcium 
nitrate every day .. . nutrition for the starved soil 
of the Nile Valley. 


This important Chemico project, now in the 
design stage, actually will include three 
plants in one . . . a Synthetic Ammonia 
Unit, a Pressure Nitric Acid Plant, and a 
Calcium Nitrate Plant. Still gases piped 
from oil refineries will provide hydrogen 

. air will furnish the nitrogen. Water 


i iv 


will come from the Nile. Limestone will be hauled 
from quarries 20 miles distant. Chemico will also 
provide complete facilities for the production of 
power and process steam. The plant will operate 
continuously . . . almost automatically. 


This fertilizer plant is but one of several similar 
large-scale projects on which Chemico is 
retained for design and construction. In 
Egypt, India, Mexico . in strategic 
places the world over . . . Chemico-built 
plants will help to meet the world’s fer- 
tilizer needs. 


CHEMICAL CONSTRUCTION CORPORATION 
EMPIRE STATE BLDG., 350 FIFTH AVENUE, NEW YORK 1}, N. Y. 


EUROPEAN TECHNICAL REPRESENTATIVE 
CYANAMID PRODUCTS, LTD., BRETTENHAM HOUSE, LANCASTER PLACE, LONDON W. C. 2, ENGLAND 


EUROPEAN LICENSEE OF N. E. C. PROCESS 
HYDRO-NITRO &. A., 8 QUAI DU CHEVAL BLANC, GENEVA, SWITZERLAND 


CABLES: CHEMICONST, NEW YORK 


““Chemical plants are profitable investments’’ 
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SEND FOR YOUR COPY 
New FARRIS Catalog just out. 





See Us at the Oil Show 
in Tulsa—Booth 32 
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i SAFETY and RELIEF VALVES 


Thousands of installations and the outstand- 
ing results obtained in controlled tests have 
amply attested the values of FARRIS Safety 
Relief Valve design. 


Certified tests have proved the consistent su- 
perior capacity, the tightness—the result of 
the 2% to 1 guiding ratio, assuring full lift 
and positive reseating. Maintenance men tes- 
tify to the ease and economy of replacing the 
loose disc—with a minimum of down time, 
with no special tools, without the usual prob- 
lems of trick lapping, difficult machining and 
factory supervision for adjustment. 


Other features include: double universal joints 
in alignment spool—iong, low-stressed, pro- 
tected loading spring—full certified capacity 
discharge assured by nozzle throat and high 
disc lift—spring chamber kept vapor - tight 
with guide seals—viscous materials kept fluid 
by internal coil. In all, 15 FARRIS “Exclusive” 
features provide the design and quality that 
have made FARRIS performance which has 
built complete acceptance. 


If you ore piping corrosive liquids, vapors or 
gos, investigate this and other FARRIS Valves. 


FARRIS ENGINEERING CORP. 
410 Commercial Ave. 
Palisades Park, N. J. 
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; classifies damar wax as a wax, while it 
| is actually a resene, and such a classi. 


fication should cause him to include 
waxes from materials like batu and the 
related semi-fossil resinous materials. 
These are perhaps a little more im. 
portant commercially than the human 
tubercle bacillus wax discussed on the 
next page. In the discussion of petro. 
leum waxes there is some indication of 
“cataloguing” while one might wish 
for a greater discussion of the intricate 
chemistry. The difficult problem of 
discussion of the synthetic waxes ap- 
pears to be well handled, while ‘he 
chapter on chemical constants will be 
welcomed as a reference source by 
workers in the field. It is in the dis- 
cussion of wax technology with its 
many so-called trade secrets and with 
its art at times ahead of its science 
that the author will probably find some 
disagreement on the part of his readers. 

The author tries to define wax which 
was derived from the Anglo-Saxon 
weax, the natural material of the 
honeycomb of the bee, and finally says 
that waxes are materials that have waxy 
physical characteristics and embrace a 
wide variety of chemically different 
materials. Considering the complexity 
of the job, the author has brought 
forth a comprehensive detailed addi- 
tion to the literature which will be 
welcomed by those interested in this 
field. A difficult, exhaustive, and time- 
consuming job has been very well done 
and has resulted in a very readable and 
informative book. 


The Why of the What 


SuRFACE CHEMISTRY FOR INDUSTRIAL 
Researcu. By J. ]. Bikerman. Aca- 
demic Press, Inc. 464 pages. $8. 

Reviewed by Victor K. LaMer 
“Tus volume is an exposition; adapted 
to industrial research of the funda- 
mentals of surface science. Compared 
with textbooks on ‘pure’ surface chem- 
istry, it contains less theory, and the 
theory presented is of the least hypo- 
thetical kind. It is different also from 
some books on applied chemistry of 
surfaces or colloids in that it does not 
set out to teach the procedures of any 
industry. It is written for people who 
know what is being done in their plant 
but want to know why it is done in a 
certain way and whether it can be 
done better. For this they may turn 
to fundamental knowledge, that is, 
to books such as the present one.” 
This quotation from the author's 
preface represents an accurate appraisal 
of this book. The author has not 
only succeeded in the objectives stated 
but he has also prepared a volume that 
will be useful as a text in courses in 
colloid science. The mathematics 
employed is simple but fundamental. 
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eres a Screen Success 
Story in Two Parts...° 





2. Why All Five are 
Important to You! 


With this new non-blinding screen you can 
get greatly improved screening performance 
for a wide range of products of 10 to 45 
mesh size. At right, for example, is a battery 
of Utah screens successfully handling soda 
ash in a large chemical plant. 

The Utah electric vibrator operates at 3,600 
vibrations per minute on 60 cycle current; 
3,000 on 50 cycle; 1,500 vibrations on 25 
cycle current. Wide amplitude range results 
in better control of the screening operation. 

The Allis-Chalmers representative in your 
locality can explain how this screen can be 
used on your job. ALLIS-CHALMERS, MIL- 
WAUKEE 1, WISCONSIN. A 2422 





Combine Sound Engineering 


with Proven Performance ! 


ALLIS-CHALMERS 


hie 





1. Utah Electric Screen 
offers Five NEW Features 


NEW rigid rubber-mounted steel vibrator 
bar replaces reed construction . . . results in 
more accurate control for fine sizing. NEW 
Vari-pulse non-blinding device periodically 
increases vibrating amplitude* to dislodge 
clogging near-size particles . . . permits oper- 
ating screen at minimum amplitude setting 
without blinding. 

A NEW power unit provides finger-tip 
control of amplitude. A NEW wide range of 
amplitude means increased screening versatil- 
ity. And —a NEW dust enclosure has a 
vs door that makes cloth inspec- 
tion and replacement easy. 

What's more — Utah screens are built 
with no bearings, no rotating, sliding or 
striking parts. Nothing to lubricate — mini- 
mum maintenance! 


*AMPLITUDE: extent of vibratory motion; minimum to maxi- 
mum distance of travel of screen deck. 





One of the Big 3 in Electric Power Equipment — Biggest of All in Range of Industrial Products 
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Get better use of your 
manpower... faster, more 
effective handling with 


FREIGHT 
CONVEYORS 


ee FREIGHT CONVEYORS are de- 
signed with one purpose in mind— to 
cut handling costs, no matter what the 
handling problem may be. Farquhar convey- 
ors are flexible, can be set up quickly, singly 
or in tandem, fo move packaged materials 
Farquhar Conveyor Model 435-FM fast, economically, continuously . .. because 
= ia becdien fastandaccu- they’re built to “take it.” For horizontal 
conveying, for loading, unloading, stacking, 

-yy piling or moving bags, bales, boxes, cartons 
from floor to floor . . . see Farquhar first for 
the right materials handling conveyor for 
your job. Tell us your handling problem; 
we'll see that you get the information you 
need. Write A. B. Farquhar Company, 219 
Farquhar Conveyor Model431-EW Duke Street, York, Pennsylvania, or 616-A 


for heavy-duty handli f bags, ‘ . : 
——<_ . Elm Street, Chicago 10, Illinois. 


HYDRAULIC PRESSES PORTABLE OR PERMANENT 
FARM FOUIPMENT bie’ MATERIALS HANDLING 
a PROCESSINI AND 

ingest CONVEYORS 
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The book abounds in well chosen fig. 
ures, illustrating tables and concrete 
examples. A noteworthy feature is the 
frequent references to recent Russiap 
literature. The book is well organized, 
well documented and very well ip. 
dexed. It can be heartily commended 
for the purposes for which it is ip. 
tended. 


Petroleum Economics 


A Natrona Po.icy For THE Ot: Iy. 
pustry. By Eugene V. Rostow. Yale 
University Press, New Haven, Conn, 
173 pages. $2.50. 

Reviewed by H. C. Parmelee 


Wuart should be the national policy 
of the United States toward the great 
industries that characterize its econ- 
omy? One attempt to find the right 
answer is being made at Yale Univer. 
sity, where an interdepartmental pro 
fam of research in national policy has 

n organized by members of the de 
partments of economics and political 
science, and the school of law. The 
present book embodies one of thes 
studies in national policy, relating to 
the petroleum industry. Being tech. 
nically legal and economic in its analy- 
sis of the industry, the study is of pr: 
mary value to lawyers and economists 
in the industry itself and in the leg 
islative and judicial branches of the 
government. But because the objective 
of the research is the social and poli- 
tical results of industrial organization, 
the study will interest all who are con- 
cerned with the security and welfare 
of the nation and the individual. 

In the judgment of the author the 
oil industry is still monopolistic in its 
organization. He believes that a more 
competitive form is socially and eco 
nomically desirable. And he rejects the 
idea that reorganization in the interest 
of competition would necessitate giv- 
ing up the economies and technol 
ogical advantages of large-scale opera 
tion. Indeed, he contends that i 
should result in the elimination of 
wastes associated with excessive size 

Reorganization of the oil industn 
should start with production control 
Rejecting the rule of capture and 
methods of prorationing, the author 
proposes compulsory operation of oi 
fields as units of production under fed 
eral statute. This should be followed 
by division of the major companit 
into their four separate functions of 
production, refining, transportation, 
and distribution. Adoption of thes 
and other measures would mean 
corollary changes in _ international 
policy. 

Only the merest outline of this 
study and its conclusions can be given 
in this review. The development of 
the thesis calls for careful reading of 
the book. 
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3 Big Reasons for the Growing Popularity 


of Plastipitch* Protected Metal. 


|. Speeds up Building. With roofing and siding of Koppers 
Plastipitch Protected Metal, permanent, durable industrial build- 
ings can be erected faster. 


2.Keeps Down Costs. The protective coatings of Koppers 
Plastipitch Protected Metal Sheets make interior and exterior 
painting and recoating unnecessary for a long period of years, 
which means lower maintenance costs. 

Koppers Plastipitch Protected Metal Roofing and Siding are not 
affected by most chemical fumes or salt air spray and are par- 
ticularly resistant to all types of weather. 


3. Makes Alterations Easier. Because of the constant change 
of production methods it is often advisable to alter industrial 
buildings. This can easily be ac- 
complished by the use of Koppers 
Plastipitch Roofing and Siding. 


This cut-away_view shows the 
protective coatings that pre- 
vent corrosion of Plastipitch 
sheets and make painting un- 
necessary for long periods 
of years. 


"Reg. Trade Mark, U.S. Pat. Off. 
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1. Construction delays are 
retarding industrial expansion 








2. Construction costs 
are taking bigger capital outlays 


3. Process changes are making | 
“heavy” building obsolete 







KOPPERS COMPANY, INC. 

















































30 pounds of tough, flexible Koppers Plastipitch 
Coatings per square protect the steel sheets from rust 
or corrosion . . . have an insulating effect which cuts 
down condensation. Where the sheets lap, the 
Plastipitch Coatings tend to adhere to each other and 
make a tight, weatherproof seal which prevents leaks. 

These sheets are available flat, corrugated or 
V-crimped. Field cuts can be made and protected 
with Koppers Touch-up Compound. All straps, flash- 
ings, gutters, downspouts can be provided with the 
same Plastipitch protective coatings. 

Send for the engineering manual on Plastipitch. 


PITTSBURGH 19, PA. 


KOPPERS COMPANY, INC. 
Department 503T 
PITTSBURGH 19, PA. 
|] Please send me free booklet on Plastipitch 
Protected Metal. 
__] Please send me literature on Koppers products 
listed below (specify which). 





Name _Title_ 
Company 


Address 





CHEMICAL ENGINEERING « MAY 1948 ¢ 





333 








Prompt delivery from the 
largest stock in the nation! 


Screws... nuts... washers... 
pins ... Allmetal carries the largest 
stock in the country of stainless 
steel fasteners and screw machine 
parts. We also have facilities for 
heading. tapping, drilling. ream- 
ing. slotting. turning. stamping, 
broaching and centerless grinding 
«++ and we work not only with 
stainless and monel, but also with 
duralumin, aluminum, brass. 
bronze, or any other non-corrosive 
metal. All parts produced to close 
tolerances. Write for our catalog 
today. Allmetal Screw Products 
Co., 33 Greene St., New York. 


Send for 
FREE CATALOG 





sizes. 


pany letterhead. 


SCREW PRODUCTS Co. 
33 Greene Street, New York 13 


SPECIALISTS in 
STAINLESS FASTENERS 
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This new. 83-page 
catalog helps you se- 
lect the cofrect size 
and type of non-cor- 
rosive fastening de- 
vice for any particular 
job. Includes stock 
specials that 
can be made, engi- 
neering data, etc. 
Make request on com- 


GOVERNMENT 


PUBLIGATIONS 


The following recently issued documents are available at prices indicated from 
the Superintendent of Documents, Government Printing Office, Washington 25, 
D. C. In ordering publications noted in this list always give complete title 
and the issuing office. Remittances should be made by postal money order, 
coupons or check. Do not send postage stamps. When no price ss indicated, 
pamphlet is free and should be ordered from the bureau responsible for its issue 


Analysis of General Agreement on Tar- 
ifs and Trade Department of State 
Publication 2983. Price 50 cents. Sum- 
marizes commodity changes in tariffs 
of agreements signed at Geneva, Octo- 
ber 40, 1947 


Cement, 1915-1947. Department of Com- 
merce, Construction Division. Processed 
Includes data on production, shipments, 
stocks, exports, and prices. 


Forecasts of the Populations of the 
United States, 1945-1975. Bureau of the 
Census Price 45 cents A basic guide 
to future market possibilities. 


Pederal Specifications Index. Bureau of 
Federal Supply, Federal Standard Stock 
Catalog, Section IV, Part 1 Price 35 
cents Lists by title and number gen- 
ral government specifications, but does 
not include those used by single depart- 
ments like military agencies, nor include 
temporary or preliminary specifications 
not yet approved for general government 
use 


Copper Industry. Report of Federal 
Trade Commission In two parts Part 
1, Copper Industry of the United States 
and International Copper Cartels; Part 
2 Concentration and Control by the 
Three Dominant Companies. Sold as a 


pair for $1.25 

Publications of National Museum. List 
ind index of United States National 
Museum for the period 1875-1946 inclu- 
sive, including some scientific items of 
industrial significance. Price $1. 


Vitamin and Mineral Content of Certain 
Poods as Affected by Home Preparation. 


DORA 


FOR MEETING 
VOLATILE, CORROSIVE 


DURAMETALLIC 


.@- Ee Ob waere 


MANUFACTURERS OF METALLIC 


ROTARY MECHANICAL SE 
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THE SEALING 


By Elizabeth M. Hewston, et al. Depart. 
ment of Agriculture, Miscellaneous Pub. 
lication No. 628. Price 30 cents. Valy- 
able as market guide for those selling 
feeds which are byproducts of process 
industry and those interested in vitamip 
and mineral food ingredients. 


Animal Units of Livestock Fed Annually, 
1919-20 to 1946-47. By kK. Db. Jennings 
Bureau of Agriculture Economics, F. My 
64. Processed. Indicates magnitude and 
trend in animal-feed markets. 


Clean Air (Removal of Dusts). Division 
of Labor Standards, Controlling Chemi- 
cal Hazards Series No. 7 Price 10 cents 
Nontechnical Primarily for employees 


Hours of Work and Output. Bureau of 
Labor Statistics, Bulletin No. 917. Price 
35 cents. A general summary of pro- 
ductivity in different divisions of indus- 
try as affected by the length of the 
work week. General section followed 
by 78 case studies in a few of which 
process industries are involved. 


Labor Requirements to Produce Home 
Insulation. Bureau of Labor Statistics, 
Bulletin No. 919 Price 10 cents. Fac- 
tory labor productivity study. 


Report of the Administrator of Agricul- 
tural Research, 1947. Price 60 cents 
Resume of scientific and engineering 
projects under way in the various tech- 
nical bureaus of the Department of 
Agriculture, including Regional Labora- 
tories. 


Oil Crops in American Farming. By 
Peter L. Hansen and Ronald L. Mighell 
Department of Agriculture, Technical 
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Resistance Unit 


1. Precision-machined tapered stain- 
less steel plug 


2. Tapered orifice 


3. Actual reset rates — graduations 
divided by 20 





4. Spiral scale permits nearly 2 full 
turns. Readings at smaller reset 
rates have greater spacings 


Model 12610 Proportional-Reset Controller 


Model 12610-20 Proportional-Reset 
Controller and Pneumatic Transmitter Model 12610 
Controller 


Masoneilan proportional-reset level controllers have the entire 
reset mechanism side the instrument Case. 

Reset is thus accessible, compact and protected. 

The 12000 Series controllers with pneumatic reset are package 
units, complete and standard with the reset bellows and resistance unit integral, 
built-in. Masoneilan duplex level controllers and controller-transmitters also 
have this reset. 

There are no external connections or adjustments to make. There is no ex- 
ternal piping. And since the reset is an integral part of the controller and not an 
external appliance, the reset mechanism is always accurately calibrated, with 
graduations on a ten-inch scale proportional to actual reset rates. 


When to Specify Reset... 
1. When you want to get maximum vessel surge capacity at all times and in the presence of large 
and sustained load changes. 
2. When smooth, uniform, controlled flows are essential to process operation. 
3. When the level controller pneumatically sets the set point of a flow controller, or of several flow 
controllers in split-stream operation. 


MASON-NEILAN REGULATOR COMPANY 





1197 Adams Street, Boston 24, Mass., U.S.A. 


Philadelphia + Houston + Pittsburgh * New York + Buffalo - Chicago + St. Louis + Cleveland + Tulsa + Atlanta 
Denver + Los Angeles + San Francisco + Cincinnati * Mason Regulator Company of Canada, Ltd., Montreal and Toronto 
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Nettco’s standardized 
bined by experienced 


requirements. 


highly specialized, is 
ciency and economy. 
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sing Equipe 


parts and units, com- 
Nettco engineers, pro- 


duce agitating equipment to satisfy your own 
Every unit, whether simple or 


built for maximum effi- 
Ratios from 1 to 2000 


and speeds from 2 to 1750 RPM indicate the 
wide range of Nettco capacities. 
pretested under conditions closely approximat- 
ing actual service conditions before leaving the 
For a single drive and stirrer or a com- 
plete installation of many units, ask Nettco 
engineers for job-proven recommendations. 


Units are 


T REDUCTION UNIT 


bud Val 


* Fully enclosed. 

* Splash lubrication. 

* Quiet running. 

* Anti-friction bear- 
ings throughout. 

* Oil trapped against 
leakage. 

* Trouble-free. 

* Constant high effi- 
ciency at all ratios. 


NEW ENGLAND TANK & TOWER CO. 


87 TILESTON STREET, 


EVERETT 49, MASS. 











Be 


| 


Bulletin No. 940. Price 10 cents. g 


nificant as to fat and oil supplies 1 
food and non-food types. bea 
Plaxseed in American ee 
Weber H. Peterson. Department y 
Agriculture, Technical Bulletin "No. 934, 
| Price 15 cents. 

Killing with 24-D. By I. w 
Kephart and L. 8. Evans. Bureau of 


| Plant Industry, Soils, and Agricu!tura) 


Engineering. Processed. Itemizes ef. 
fective methods of use and precautions 


A Review of DDT Formulations. By f 


D. Chisholm. Bureau of Entomology ang 
Plant Quarantine, E-742. Processed. 
Pre Tests of Synthetic 
Compounds as Insecticides. Part V. By 
G. . Bottger and A. P. Yerington 
Bureau of Entomology and Plant Quar. 
antine, E-744. Processed. 


An Improved Aerosol Nozzle for Use on 
Bnugine Exhausts. By A. H. Yeomans 
Bureau of Entomology and Plant Quar. 
antine, ET-251. Processed. 


Handbook on Insect Enemies of Flower 
and Shrubs. By C. A. Weigel and L. G 
Baumhofer. Department of Agriculture 
Miscellaneous Publication No. 626. Price 
35 cents. 


Ozone in Relation to Storage of Apples, 
By H. A. Schomer and L. P. McColloch 
Department of Agriculture, Circular 765 


| Price 10 cents. 


Preparation Characteristics of Marylané 
| Coa 


| Bureau of Mines, 


Crentz and Thomas 
of Mines, 
15 cents. 


m the Carboni:z- 
ontas No. 3- and 


By J. D. 
Technical Paper 


By W. L. 
Fraser. Bureau 
Paper 701. Price 


Technica! 


Effect of Oxidation U 


Davis, et al 
702 


| Price 10 cents. 


| Minable Reserves, wetneqreqay. Chemi- 
in 


cal Characteristics, Washability 
Tests of Coal Occ the Coos 
Bay Coal Pield, Coos County, Ore. By 


Albert L. Toenges, et al. Bureau of 
Mines, Technical Paper 707 Price 50 
cents 


Bibliography of Bureau of Mines Pub- 
lications Dealing with — and Safety 
in the Mineral and liied Industries 
1910-46. By Sara J. * lt, Bureau 
of Mines, Technical Paper 705. Price 
30 cents 
Geology of the Antimony Deposits is 
Boli By Federico Ahlfeld. Bureau 
of Mines, Mineral Trade Notes, Special 
Supplement No. 20 (to Vol. 25, No. 5) 
Mimeographed. 


Bocca Bary Reoerny of Oil b 

in Pields of North Texas. By 
hewert K. Guthrie, “oa al. Bureau of 
Report of Investigations R. |! 
Mimeographed. Supplement t 
3906, History of Water-Flooding 
of Oil Sands in North Texas. 


Water- 


Sponge Iron in Japan. By Theo. L 
Johnston. Bureau of Mines, Information 
Circular I. C. 7440. Mimeographed. De- 
scribes plant methods used in manufac- 
ture and scope of industry. 


Effect of Sheaths on Gaseous Products 
from Permissible Explosives. II. By 
E. J. Murphy. Bureau of Mines, Report 
of Investigations R. I. 4220. Mimeo- 
graphed Deals primarily with mine 
usage, but is also significant as to types 
of exp'orives made 


An Inves tion of a Laboratory Test 
for Dete ation of the Free-Swel 
Index of Coal. By W. A. Selvig and 

H. Ode. Bureau of Mines, Report of 
Investigations R. I. 4238. Mimeographed 
A revision of R. IL. 3989. 


Consumption of Slab Zinc in the United 
States by Industries, Grades, and Geo- 
—_ Divisions, 1940-45, ———— a 

of Consumption Since 
Alfred L. Ransome. ad, of 
Mines, Information Circular I. C. 7450. 
Mimeographed 


Reduction of Phosphorus Content in 
Iron Ore and Concentrate from [Irom 
Mountain, Mo. By H. Kenworthy, Bu- 
reau of Mines, Report of Investigations 
R. I. 4199. Mimeographed. Interprets 
effectiveness of beneficiation methods on 
basis of laboratory study. 
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Built with the famous TAPER-LOCK 
bushing (patented). 


Available from stock in a wide range 
of standard bores. No reboring/ 


Fastens to shaft with the firmness of a 
shrunk-on fit. 


Easy on—easy off. Can be disconnect- 
ed without moving coupled machines. 


Compact design occupies minimum 
space on shaft. Safe! No projecting parts. 


“Pin Type” design with oak tanned sole 
leather center disc provides flexibility, 
resiliency and strength. 


Made of close grained semi-steel and 
machined all over to insure balance 
and true running. 


DODGE MANUFACTURING CORPORATION 
MISHAWAKA, INDIANA 


4ax< 










Copyright, 1948, Dodge Mfg. Corp. 


SB Cz KE CALL THE TRANSMISSIONEER 


of Mishawaka, Ind. 


It’s new! It’s different! A packaged 
Flexible Coupling . . . available from 
stock . . . and ready to install without 
reboring. It's another Dodge devel- 
opment for mechanical power trans. 
mission that saves time, cuts cost 
* TRADE MARK REGISTERED U.S. PAT. OFF. 


(or write the tactory) for complete 
bulletin on this newest Dodge 
contribution to better mechanical 
transmission of power. The Trans- 
missioneer— your local Dodge dis- 
tributor—is a factory trained spe- 
cialist. Look for his name under 
“Power Transmission Equipment’ 
in your classified phone book. 











NAME PEATES™ 
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FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 
ETCHING COMPANY OF AMERICA, 1520 MONTANA STREET, CHICAGO 14, ILLINOIS 
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Announcing 4 


a practical 
library 
of 


Modern Methods of 
CHEMICAL ANALYSIS 


available on easy terms 











Here is a newly-combined set of data- 
packed McGraw-Hill volumes bringing the 
analytical chemist real time-and-work-sav- 
ing assistance—and many helpful pointers 
for assuring the accuracy of analysis. It is 
an indispensable library of principles and 
procedures you should have on hand for 
constant reference 

From a practical, up-to-date viewpoint 
the four books discuss various fundamental 
aspects of quantitative and qualitative 
analysis—stoichiometry, gravimetry, volu- 
metry, etc.—clearly show their effective 
application by supplying data on labora- 
tory procedures, best practices, measure- 
ment techniques, typical problems encoun- 
tered in analytical work, etc. Particularly 
valuable are the more than 700 pages 
showing step-by-step methods for analyzing 
and evaluating the complex commercial 
products of today. Nearly 300 useful tables, 
charts, diagrams and illustrations are in- 
cluded for convenient reference. 


The McGRAW-HILL 


Analytical Chemists 


Library 


4 volumes, 2018 pages, 289 illustrations 


This library is especially designed to help 
you solve a wide variety fo analytical problems 
in various fields of the chemical process indus- 
tries— fuel and industrial gases, coal distilla- 
tion. ceramics, cements, glass and electrolysis 
industries, paints perfumes, the petro 
leum Industry, and many others. It represents 
the fruit of years of experience and research by 
some of America’s most eminent chemists 


Hamilton and Simpson's CALCULATIONS OF 
ANALYTICAL CHEMISTRY 


Rieman, Neuss and Naiman’s QUANTITATIVE 
ANALYSIS 


Speen, pas and Ginell’s PRINCIPLES 


plastics 


PRACTICE OF QUALITATIVE AN. 
ALYSIS 
Snell and Biffin's COMMERCIAL METHODS OF 
ANALYSIS 


10 DAYS FREE EXAMINATION 
Low price—Monthly payments 


Under thie offer you have the priv ge of 
pay - easy monthly installments. Send no 
money Just mall the coupon 
now, to re e tl mplete SEE THIS 
Library for 10 days’ examina- LIBRARY 
tion subject t y accept 
ance - returr See coupon 10 — 
for easy. low payment plan 

Mail Coupon 








McGRAW-HILL BOOK CO., INC. 
330 W. 42nd St., New York 18, N. Y. 


Please send me the McGraw-Hill Analytical Chemists 
Library, 4 vols.. for 10 days’ examination on approval 
In 10 days I will send $4.75, plus few cents postage, and 
£4.00 monthiv till £14.75 is paid w return books post 


paid. (We pay postage on orders accompanied by remit- 
tance of the first installment.) 

Name 

Addres 

‘ aml State 


Company 
Position 
For Canadian price write McGraw-Hill Co 

Lad 2 Richmond Street F 
Sete eeeeeeeeeeceee 


CE-5-48 
of Canada, 
Toronto 1 
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MANUFACTURERS’ 


LATEST PUBLICATIONS 


Chemical Engineering's Reader Service, in cooperation with manufacturers, makes 
it possible for you to secure catalogs, bulletins, and other publications herein listed 
without obligation (unless a price is specifically mentioned). For your convemence, 
publications may be obtained by using Reader Service Coupons on pp. 169-170 


(Continued on page 170) 


couplings made by this company. In- 
cludes dimensions and list prices for 
various models. 

112. Lead Products. Knapp Mills, Inc., 


New York, N. Y.—12-page booklet de- 
scribing current developments and im- 
provements in the employment of lead- 
lined products, chemical apparatus and 
lead construction in general. 


113. Solvents. Dubois Co., Cincinnati, 
Ohio—1l2-page booklet giving informa- 
tion on flash point, boiling ranges, chem- 
ical composition, toxicity, for solvents 
most frequently used in metal cleaning 
Use of this company’s emulsifiable oil 
detergent Actusol for use with solvents 
is discussed 

114. Protective Coatings. Bee Chemica! 
Co., Chicago, Ill - ll-page loose-leaf 
bulletin containing technical data on 
Logoquant, a surface treatment for 
polystyrene plastic. Properties and ap- 
plications are discussed 

DPD. O 


115. Power ‘Transmission. James 


Gear Mfg. Co., Chicago, Il Catalog 46- 

7 a plastic-bound 120-page catalog 
containing engineering data and prices 
on motorized geared speed reducers 


arture Div., Get 


116. Bearings. New lL 


eral Motors ‘orp., Bristo Conn The 
fourth in a series of books for engineers 
issued by this company entitled “Bearing 
Load Computation Includes an expian 
ation of the process of computin bea 
ing acti isir the three nditio 
equilibriun foll ed by ty i 
! numer : “ ed put 
VA st s ida ange nts f gears 













--+ WIDELY USED 
AND RECOMMENDED 


for all around duty by leading chemical 
engineers, because of largest capacity 
in proportion to basket diameter; high- 
est speed in loading, acceleration, run- 
ning, braking and unloading; labor- 
large bottom discharge for 
ability to handle unbal- 
anced loads without difficulty. Write 
for details about these time-saving, pro- 


saving 
solids; an 


duction-increasing 


MOTOR-DRIVEN SUSPENDED 


SFUETCHERICENTRIFUGAUS 


_ FLETCHER WORKS, 235 GLENWOOD AVE., PHILADELPHIA 40. PA. 


117. Mickel-Alloy Steels. International 
Nickel Co., Inc., New York, N. Y.—48- 
page booklet dealing with the properties 
and uses of heat-treated nickel alloy 
steels. Contains a large number of per- 
formance curves showing the tensile 
strength and yield point of different al- 
loys in different sizes tempered under 
various conditions 


118. Piberglas Reinforced Plastic. Owens- 
Corning Fiberglas Corp., Toledo, Ohio— 
36-page booklet containing information 
on the properties of Fiberglas reinforced 
plastics, their range of applications, eco- 


nomics of their manufacture and use, 
and manufacturing methods. Includes 
tables of properties of Fiberglass cloth 
and mats employed in this work. 


119. Waterproofi Compound. § i 
Chemical Corp., Passaic, N. J 4-page 
leaflet illustrating and describing the 
use of quick-setting mortars for sealing 
heat against pressure. Detailed applica- 
tions are illustrated 


120. Strainers. Armstrong Machine 
Works, Three Rivers Mich Bulletin 
184 is a 2-page leaflet describing the Y- 
type strainer for steam, gas, air, water 
and oil lines 


121. Bearings. ftoliway_ Bearings Co 


Ine Syracuse, N. Y Catalog 817, 16- 
page catalog illustratine and describing 
the new Tru-Rol bearing made by this 
om pany Contains dimensions and load 
rating tables for this line of steel cage 
type cylinder for roller bearings 

122. Metallurgical Specialties. Fxor 
Ime Conneaut Ohio—1l2-page bulletin 
describing the netallurgical products 
made by this company. Savings involved 
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Through Crane Co.. Chicago 5, Ill. 
wedge disc, outside screu and yoke ty pe 
valves are available with screwed ends in sizes from 
to 2” inclusive, and with flanged ends in sizes from 


I to 8 inclusive, excepting 3¥," and 5° sizes. 





aan CRANE CO. 
Recommends 





TO FIGHT EROSION AND CORROSION 
FROM ACIDS, ALKALIES AND SALTS 


Gate valves of Ni-Resist* cast iron spell economy 
in chemical, food, petroleum, paper and other 
fields where corrosion is a problem. 

While its mechanical properties approximate 
those of a good grade of cast iron, Ni-Resist greatly 
outlasts the latter in systems handling corrosive 
vapors and gases, acids, salt and alkaline solu- 
tions, sea water and brine. 


Like brasses and bronzes, Ni-Resist offers re- 
sistance to nonoxidizing acids, notably sulfuric. 


Resistance to hydrogen sulfide has resulted in 
wide use of Ni-Resist valves for handling natural 
gas, crudes, and in various other petroleum in- 
stallations. Likewise, this nickel alloyed cast iron 
proves an economical solution to complex corro- 
sion problems in sewage disposal plants. 


When product contamination by copper must 
be avoided many processors choose a copper-free 
type of Ni-Resist. Write for full information on 
all types of Ni-Resist. Send details of your prob- 
lems for our recommendations. Reg. U. 8. Pat. 08. 















EMBLEM OF | SERVICE < 


wr 5S 


Teace ween 











Over the years, International Nickel has accumulated a fund of 
useful information on the properties, treatment, fabrication and 
performance of engineering alloy steels, stainless steels, cast 
irons, brasses, bronzes, nickel silver, cupro-nickel and other 
alloys containing nickel. This information is yours for the asking. 
Write for “List A” of available publications. 


THE INTERNATIONAL NICKEL COMPANY, INC. iew'vos's. 1. 
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: / 15 LOW PRESSURE PROCESSING 


SOLVES 
A MAJOR 
PROBLEM 


One of the newer applications of Kinney High Vacuum Pumps is the auto- 
matic vacuum treating of sealing oil used in the hydrogen cooling system 
of large turbine generators. Here, the low pressure treatment constantly 
removes water and entrained gas from the vital oil supply to assure efficient 
sealing of the hydrogen system. 


For compactness, reliability and high pumping speeds, 
Kinney High Vacuum Pumps are unsurpassed. They are 
serving countless industries where low pressure process- 
ing simplifies operations and cuts production costs. 
Among their better known applications are 
exhausting lamps and tubes, sintering alloy 
metals, coating lenses, dehydrating foods, 
producing drugs, etc. Kinney Single Stage 
Vacuum Pumps produce low absolute pres- 
sures to 10 microns; Compound Pumps to 


0.5 micron. KINNEY 


Single S 
Write for Bulletin V45 wae all 


KINNEY MANUFACTURING COMPANY 
3551 WASHINGTON ST., BOSTON 30, MASS. 
New York * Chicago * Philadelphia * tos Angeles * San Francisco 
FOREIGN REPRESENTATIVES 
GENERAL ENGINEERING CO. (RADCLIFFE) LTD., Station Works, Bury Rood, Radcliffe, Lancashire, England 
HORROCKS, ROXBURGH PTY., LTD., Melbourne, C. |. Australia 
W. S. THOMAS & TAYLOR PTY., LTD., Johannesburg, Union of South Africa 











G FOR MORE 
- INFORMATION 


| See Reader Service 
Coupon on pages 169-170 











by use of the company’s products ip 
foundry processes are discussed. 


123. Blectrical Equipment. Electric Ma. 
chinery Mfg. Co., Minneapolis, Minn.— 
Bulletin 192 contains 8 pages describing 
the construction and operation and ap- 
plication of this we “Hi-Fuse” 
combination starter for high voltage 
induction and synchronous motors. 


124. Water Heater. Sarco Co., Inc, New 
York, N. Y.—Catalog No. 900, a 2-page 
leaflet featuring the Type SWV steam 
and water mixer for heating water. De. 
tails of construction are illustrated ina 
cutaway view. 


125. Welding Products. American Man- 
ganese Steel Div. of American Brake 
Shoe Co., Chicago Heights, I11.—Bulletin 
1047-W describes welding products for 
use in equipment maintenance. 


126. Electrical Switches. MicrasSwitch, 
Freeport, Ill.—vVol. 1, No. 1 of a new 
publication entitled “Micro Switch”, a 
4-page folder containing suggestions for 
using Micro Switches in industrial 
plants. 


127. Gases. The Matheson Co., Ine, 
East Rutherford, N. J.—6-page folder 
containing a price list of over 50 rare 
and common gases. This bulletin i)lus- 
trates and describes the automatic and 
non-automatic controls for use with 
different gases. 


128. Reagents. Meyer Supply Company, 
Inc., Brooklyn, N. Y.—A 4-page folder 
describing the direct titration of sul- 
phates with barium chloride solution us- 
ing tetrahydroxyquinone as an indicator. 


129. Signal ; po Leslie Co., Lynd- 
hurst, N. J.—Bulletin 466-A contains 
engineering operating and maintenance 


data on the whistles and signals made 
by this company. 


130. Electrical uipment. Allis-Chalm- 
ers Mfg. Co., Milwaukee, Wis.—16-page 
bulletin No. 11B6935 illustrates and 
describes the MCS unit substation made 
by this company. 


131. Packaging Equipment, Triangle 
Packaging Machinery Co., Chicago, IllL.— 
6-page bulletin describes automatic and 
semi-automatic vibratory feed weighers 
for filling dry products into packages. 
Typical operations are described and 
illustrated. 


132. Tanks. Metal Products Corp., Wee 
hawken, N. J.—4-page leaflet cataloging 
the various metal tanks, pails and other 
similar equipment for use in chemical 
plants. 


133. Screens. Robbins Conveyor Div. 
Hewitt-Robbins, Inc., Passaic, N. J.—4- 
page booklet No. 122-A illustrates and 
describes the sereens made by this 
company. 


134. Metallizing. Metalweld, Inc., Phila- 
delphia, Pa.—Leaflet describes mainten- 
ance of worn machinery and equipment 
by use of metallizing techniques. 

25 NITS 


135. Hydraulic linders. Hydre-Line 
Mfg. Co., Rockford, I11.—28-page catalog 
describing the hydraulic cylinders made 
by this company. Features of eonstruc- 
tion are shown and tables of dimensions 
of the various models are given. 


136. Safety. Allegheny-Ludlum = Steel 
Corp., Pittsburgh, Pa.—20-page booklet 
on plant safety practices used for the 
purpose of making plant employees more 
safety conscious. 


137. Flexible Hose. American Ventilat- 
ing Hose Co., New York, N. Y.—6-page 
leaflet illustrating the uses of flexible 
hose in ventilating and exhaust systems. 
Also included is a price list for the vari- 
ous types of hose. 
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. Dorr Type H Hydrosepara- 
tor adds up to extra strength, 
extra power and extra rugged- 
ness for the removal of big ton- 
nages of granular solids from 
large flows of conveying water. 


iin driving power is supplied 
by the heavy duty, balanced spur 
gear drive. For overload relief, 
the automatic, hydraulic lifting 
device actuated by the torque 
load provides a lift of 3 feet. 


a strength and rigid- 
ity are accomplished through the 
use of triangular construction. 
For instance, rake blades are 
mounted on three rotating arms, 
driven by pivoted drive rods. 


k rake and drive mechanism is 
supported by a truss spanning 
the tank. This allows a free, 
center-cone discharge .. . elimi- 
nates the impaction of heavy 
solids in the discharge cone. 


oo D-O.R- 
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THE DORR TYPE H HYDROSEPARATOR . . . designed specifically 


for the fast, cheap and efficient removal of high tonnages of 
granular solids. 


Drive rods from each rake arm 
are connected in turn to the 
central drive tube as shown 
above ...a further development 
of rigidity through the use of 
triangular construction. 


Jae Le (tte Tome 
_ AM Hour — 


M., we give you further informa- 
tion on its mechanical features and 
how they can lick your heavy-duty 


THE DORR COMPANY, EN ENGINEERS 
570 LEXINGTON AVE, NEW YORK 
ATLANTA * set ° ety om 
DENVER + LOS ANGELES 
RESEARCH AND TESTING LABORATORISS 
WESTPORT, CONN. 


SUGAR PROCESSING 
PETREE & DORR DIVISION, NEW YORK 22, N. Y. 
ASSOCIATES AND REPRESENTATIVES 
Dorr Technical Services and Equipment Are Also 
Available Through ond Rep- 
capi b he Oe wn, Sh World. 
on R 
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CHEMICAL ECONOMICS 


Richard F. Warren, ASsistant EvITOR 


SECOND QUARTER STARTED WITH CHEMICAL 
CONSUMPTION AT HIGH LEVELS 


LTHOUGH the coal strike had an 
A adverse effect on April produc- 
tion of chemicals, there was consid- 
erable reason for an optimistic out- 
look for the second quarter. Floods 
in early April also created transporta- 
tion problems in the Ohio River sys- 
tem and cut into production of chem- 
icals in that area. Complete data are 
not yet available, but March con- 
sumption of many chemicals was high. 
Chemical Engineering index of in- 
dustrial consumption of chemicals 
dropped to 219.20 in February as a 
result of the short working month and 
hard winter. However, this level is 
well above the February 1947 level of 
208.61. 

Many producers are looking beyond 
the present labor difficulties to plan 
for increased production as new capac- 
ities relieve the present caustic soda 
and chlorine shortage. Plants like the 
new Diamond Alkali unit, which will 
start operation in Houston this sum- 
mer, should put a dent in the current 
deficit of these materials. Carbide and 
Carbon, Du Pont and Shell are com- 
pleting large expansion plans for or- 
ganic chemicals in Texas and Mon- 
santo’s rebuilt Texas City unit is well 
on the way to completion. However, 
some chemicals have no such imme- 
diate relief in sight. An example is 
cresylic acid. This chemical is in ex- 
tremely short supply along with ortho- 
meta-para cresol and meta-para cresol. 
The plastics industry wants more. 

U.S. Steel is seriously considering 
entering the business of refining crude 
coal chemicals produced at its coke 
ovens. However, no decision has been 
reached. This company has sold its 
coal chemicals in the crude form in 
the past. There is serious opposition in 
the company to any extensive byprod- 
uct refining expansion program in view 
of its present large steel expansion 
program. While not generally consid- 
ered a chemical producer, it produces 
about one-third of the country’s total 
output of ammonium sulphate, ben- 
zene and tar. Among the other chem- 


icals it makes are naphthalene and tar 
acids. Coal chemical producers and 
consumers are watching this situation 
with a great deal of interest since it 
may have considerable influence on 
the growth of this branch of the in- 
dustry. 

Coal chemical production received 
an added setback last month when the 
Newark, N. J., plant of Reilly Tar and 
Chemical Corp. was seriously damaged 
by fire. 

Decision of the Cuban government 
to set aside 40 million gallons of black- 
strap molasses to make alcohol for 
fuel will have a serious effect on this 
country’s alcohol industry. The mate- 
rial is already in short supply and this 
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will aggravate the situation. Cuban 
alcohol stocks have been frozen and 
1,367,000 gal. have been allocated for 
production of fuel. United States pro- 
duction of pure undenatured alcohol 
for the first eighth months of the cur- 
rent fiscal year was 218 million gal- 
lons compared with 154 million gal- 
lons produced for corresponding 
months of the last fiscal year. This 
fiscal year, over 211 million gallons 
have been withdrawn tax-free. In addi- 
tion to these withdrawals, 26 million 
were withdrawn tax-paid during the 
eight-month period. 

Natural rubber consumption in the 
first quarter was high. Some consumers 
have remarked on the improved qual- 
ity of rubber reaching their plants in 
recent months. Natural rubber con- 
sumption dropped to 50,927 long 
tons in February from 58,174 long 
tons in January. This was still almost 
25 percent above the February 1947 
figure. Synthetic rubber production 
was down in February to 35,158 long 
tons, or almost 35 percent below the 
same month in 1947. Reclaimed rub- 
ber consumption also fell off 14 per- 
cent for the corresponding period. 
This decline was largely due to the 
short work month. 

Consumption of plastics and syn- 
thetic resins also reflected the short 
month. Nitrocellulose plastics was the 
only branch that registered gains in 
February. Molding of all types was 
well below January totals. 
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Shell is completing a new secondary butyl alcohol unit at this 


Houston plant. 


luis group of 
butyl alcohols is 
widely used in many 
industries. Consum- 
ing demand is high 
and the production curve shows it. 
Primary normal butyl alcohol is pro- 
duced in the largest quantities. Pro 


SURVEY 


duction of this alcohol grew from 
49 million pounds in 1934 to 139 


million pounds in 1947. Production 
of all other butyl alcohols is estimated 
to be slightly in excess of 100 million 
pounds per year at the present time. 

While primary butyl alcohol busi- 
ness is good, some of the producers 
are faced with raw materials prob- 
lems. This chemical is produced by 
two different processes. The first 
method is fermentation. Three com- 
panies use this method. They are 
Commercial Solvents Corp., Publicker 
Industries, and U. S. Industrial Chem- 
icals. 

Carbide and Carbon Chemicals 
Corp. manufactures it from ethanol, 
via the aldol condensation of acetalde- 
hyde to crotonaldehyde, then to pri- 
mary butyl alcohol. Production by this 
process started at the beginning of 
1933. By 1942 the OPA estimated 
that 20 percent of primary butyl 
alcohol was made by this process. 
In 1944 this was estimated to have 

30 percent. This year 
estimates placed the pro- 
this method at over 


grown to 
industry 
duction by 
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It will be operating in June. 


Butyl Alcohols 





Lacquer solvents 
Other uses 
Export 


Total 





50 percent of the total production. 
The trend was spurred by war and 


postwar shortages of molasses and 
grain. In fact molasses is the great 


enigma in the butyl alcohol picture. 

During the war, butanol was so 
scarce that we used many raw mate- 
rials to produce it. The Western Con- 
densing Co. used cheese whey as a 
starting point. 

Demand is still heavy and experts 
predict that the market will continue 
to grow. Proof of this optimism is 
seen in the large expansions in plant 
capacity recently completed by Car- 
bide at Texas City. 

Pricewise the situation shows the 
effect of rising material and process- 
ing costs. In 1931 it sold at 153 to 
l63c. per Ib., in 1939 the price had 
dropped to 84c. At the end of the 
war it was up to 184c. and is now 17c. 
per Ib. The fermentation product is 
now 32c. 

From the “water stream” of pro- 
posed Synthol plants will come a new 
supply of butanol. U. S. Industrial 
Chemicals, Inc., will market this out- 
put. Estimates on the time it will take 
to get commercial quantities on the 
market vary from two to five years, al- 
though some may appear in 1949. 

Consumption pattern of primary 
butanol has changed since the war, 
with chemical manufacturing taking 
close to 70 percent. Lacquer solvents 
consume about 15 percent. Last year 


ary 
Shell Chemical Corp. 


E. |. du Pont de Nemours 


Shell C Chemical Corp. 


Consumption Pattern 
Normal, Primary, Butyl Alcohol 


Chemical manufacturing 
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Who Makes Them 


Company Plant Location Process 
Normal, prima 
Carbide and een South <potenton, Ethyl alcohol 
Chemical Corp. W. V: 
Texas City Tex. 
Commercial Solvents Corp. Peoria, | it Fermentation 
Publicker Industries, Inc. Phiedelphie, Pa, Fermentation 
U. S. Industrial Chemicals, Baltimore, Md. Fermentation 










Dominguez, Calif. Petroleum 
Martinez, Calif. 
Houston, Texas 

New Bayway, 'N J Petroleum 









CO+H; 


Belle, W. Va. 


Orange, Tex. 





Martinez, Calif. Petroleum 


(Percent) 


1944 Present 
59.1 69 
15.3 15 
16.4 5 
9.2 16 
te eae he oo ei ae 100.0 100 





we exported 22,178,000 Ib., of the 


139,000,000 Ib. produced. 
Secondary Butyl Alcohol 


Secondary butyl alcohol producers 
are Shell Chemical Corp. and Stand 
ard Oil Co. (New Jersey). Shell has 
plants at Dominguez and Martinez, 
Calif., and is building another unit at 
Houston. This is expected to be oper- 
ating in June. Standard produces its 
secondary butyl at Bayway, New Jer- 
sey. It is also expanding its facilities. 
This product is used to make methyl 
ethyl ketone and other 
ketones as well as esters. It is also used 
as a solvent and thinner in lacquers. 

Tertiary butyl is produced by Shell 
at Martinez as a petroleum byproduct 
and according to reliable trade sources 
Shell is producing ample quantities of 
this material. 

Isobutyl alcohol is made by Du 
Pont at Belle, W. Va., and Orange, 
Tex., in conjunction with methanol 
synthesis. Its principle use is brake 
fluid, with a considerable part of the 
production consumed as a solvent and 
organic chemical intermediate. Cela- 
nese is producing a mixture of 85 
percent isobutyl and 15 percent pri- 
mary butyl alcohol. 

The outlook for all butyl alcohols 
is heartening. Expansion programs 
now in progress or recently completed 
should ease the supply situation soon 
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Lukenweld Drier Rolls pay for themselves with- 
in a surprisingly short time. They boost produc- 
tion 15% to 25%, proved by dozens of users. 
Here’s why. 

Lukenweld’s jacketed construction gives 
higher steam velocity by restricting its flow to 
the shallow chamber between inner and outer 
shells. This, plus positive condensate removal, 
reduces film, dead steam and air, and speeds 
heat transfer through the shell. Temperatures 
are more even across the face of the roll. 

For a desired production rate, fewer Luken- 


weld Rolls need be used. New machines can be 


LUKENS 


LUKENWELD 
DIVISION 
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—— DRIER ROLLS AND DRYING MACHINERY 


+ + SPEED SCRAP TO THE MILLS TO MAKE MORE STEEL « - 


|Economical «> Safe... 


shorter, therefore, occupying less floor space. 
Drying rates of present equipment can be eco- 
nomically speeded up as much as 50% by re- 
placing low-pressure rolls with Lukenweld Rolls. 

Safety is assured with Lukenweld Jacketed 
Drier Rolls. Made of steel plate, their high 
strength permits steam pressures to be stepped 
up safely to 350 psi. and over. 

Sizes from 2 feet O.D. to over 18 feet O.D. 
are offered. For complete data on Lukenweld 
Drier Rolls, write for Bulletin 358, Lukenweld, 
Division of Lukens Steel Company, 400 Lukens 
Building, Coatesville, Pennsylvania. 


LUKENWELD 
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WEIGHTED PRICE INDEXES | 


late in April. 


+ 


PRICE TRENDS 


Poa | of ammonia and am. 


monium nitrate fell behind é@& 


mand in spite of record production 
levels reached im recent months 
Methanol capacity may receive a set 
back as a result of the tight ammonia 
situation. 


New formaldehyde capacity wil 


come on stream late this year when 
the Spencer Chemical Co. completes 
its plant near Chicago. It recently 
began methanol production at an 
other plant in Military, Kan. 


Soda ash producers felt the pinch of 


the coal strike in April. Several were 
faced with extremely low fuel supplies 
as Lewis reached an agreement on the 
miners’ pension plan. However, the 
full effects of the strike were not felt 
in the first quarter. 


Rayon consumption in March was 


90.8 million pounds. This was 19 per 
cent above the corresponding month 
last year. Rayon stocks rose from 14.1- 
million pounds in February to 14.2. 
million pounds at the end of March, 
New capacity for viscose production is 
due this year. Childersburg, Ala., is 
the site of a filament yarn plant under 
construction for Beaunit Mills. The 
new unit has an annual capacity of 
10 million pounds. United Rayon 
Corp., a new firm, is planning to 
build a viscose yarn and staple unit 
with a 12 million pound annual ca 
pacity. 


First quarter production of wood 


ulp was well above the same quarter 
ast year. Paper output for that period 
was down slightly from the first quar- 
ter of 1947, but remained above levels 
maintained in the last quarter of 1947. 
Glass container production in Febru- 
ary fell off about 8 percent from the 
January output. Plate glass production 
was also down slightly in February. 









Alcohol, tallow and turpentine were 
among items that dropped in price 
Chemicals registering 
gains included calcium carbide, salt 
cake and gylcerine. Both price in- 
dexes moved higher during April. 
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WEIGHTED INDEXES OF PRICES 
Base = 100 for 1937 
Chemicals Oils & Fats 


As of May 1. 131.11 289.53 
Last Month .. 129.84 263.42 
May 1947 .... 123.54 272.16 
May 1946 .... 109.13 145.85 
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ON MONEL FABRICATION WITH 
STACEY BROTHERS NONFERROUS KNOW-HOW 


Special vessels of alloy and nonferrous metals require a specialized 


knowledge of the fabrication methods that pay off in economical, JOB FACTS Spray dryer, constructed in 
trouble-free service. three sections, of '<’’ Monel 

metal, in Stacey Brothers 
fabrication shop. Cone is 47’ long, to be hung 


Working from your own specifications, we design and fabricate in our 
inverted on a supporting structure (necessitating 
special welding techniques) surmounted by a 


own shops, then erect in your plant. Back of this complete service is our 

unsurpassed rec a - *s largest supplier o -welded, panel- ; ; 7 aii 
surpassed record as the world’s largest Supt lier « f all Id > panel straight shell (not shown) 31’ in diameter, 21 

type gas holders—and a broad experience in meeting exacting specifi- long. Over-all length—78’. 


Stacey Brothers has that knowledge. 


cations on virtually any size and shape of vessel. We regularly fabricate 
from metals as thin as No. 16 gauge, or as thick as three inches, using 
welded, riveted or bolted construction. 
ough problems are our specialty. Without obligation, we will be STACEY BROTHERS GAS CONSTRUCTION CO. 
lad to quote on your requirements. May we hear from you? Cus of the Gresser tadeateies 
5535 Vine Street Cincinnati 16, Ohio 


ru 
- 


@ For an interesting, illus- 
trated 44-page catalog of 
Stacey Brothers pressure 
veasela, scrubbers, condens- 
ers, rectifiers, vats, tanks, 
towers, kettles, mixers, 
tumblers, ducts and holders. 
write for Bulletin G-45. 
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CHICAGO COLISEUM 
NATIONAL 
LHEMIGAL 

EXPOSTT IO 


OCT. 12-13-14-15- 
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The Exgelhand 


CO. Analyzer 
















































For checking CO, and flue 
gas temperature, the ENGEL- 
HARD FLUALIZER combines 
a thermocouple with a thermal 
conductivity cell, in a rugged. 
portable unit. Complete with 
aspirator bulb, a dryer, hose 
and all accessories. Weight 
only 8 lbs. 














Write for Bulletin 700 


Charles Engelhard Inc. 


900 Passaic Ave., East Newark, N. J. 









United States Production of Certain Chemicals 
February 1948, February 1947 and Two-Month Totals for 1948 and 1947 





é February February Total, Two M 
Chemical (Tons unless otherwise noted) 1948 1947 1948 “ee 
Ammonia, synthetic, anhydrous'. . dutiabdcnan ihe 90,550 85,663 185,955 170,74 
Ammonium nitrate . 88, 649 84,070 184 ,006 173 817 
Ammonium sulphate, synthetic, technical (M Ih). ........... 31,712 26,791 964 5m 
Caleium arsenate (M |b.) 2.433 1,543 4,436 3; 
Caleium carbide, commercial 55,006 45,411 113,097 106 Ose 
Calcium phosphate: 
ey, Ah 6,058 5,704 1 12.8% 
Carbon dieside 5,703 5,704 11,761 15,61) 
uid and gas (M Ib 17,274 14,019 33,658 31,62 
(M Ib)... om se BAL RLS 
SEE. 2 2+. 116,1 101, 7 ’ 211, 
Chrome green, (C.P.), (M Ib. 1,026 1,317 1,984 = 
( wate phy orange (C.P.) (M Ib.) 3,605 3,286 7,681 6,86 
Hydrochloric acid, 100 percent... 33,940 33,966 73 ,029 69,110 
rep ab id nad base M Ib. Seer seo $936 Ho 
ac! ) 3,69 3,601 , 8, 
Metyeion ee orange (C.P.) (M Ib)... . 479 408 969 He 
Nitric acid, 100 percent. . 100, 546 62,193 204 ,380 126,331 
Oxygen (million cu ft.) 1,258 1,010 2,529 2,11 
Phosphoric acid, 50 percent 91,070 74,926 185,401 153 821 
Soda ash: 
Ammonia soda process 
Total wet and dry? 360,437 350 , 634 743,918 731,23 
Finished light? 191,173 167 ,838 280 , 800 362,763 
Finished dense 111,007 129,155 247 ,609 258 970 
Natural‘. . : 23,232 18,612 45,621 37,316 
Sodium bicarbonate, refined 14,171 15,329 361 30,814 
Sodium bichromate and chromate 7,1 5,954 14,770 12,933 


—— hydroxide: 


Sodium silicate, anhy drous 44,000 35,884 81,619 75,875 
Sodium sulphate: 
Anhydrous, refined 12,256 10,468 25,271 22,04 
Glauber's salt‘ 15,621 16,433 34,078 33,771 
Salt cake, crude, commercial‘ : 48 528 46,77 100,427 95,712 
Sulphuric acid *” 
Chamber process 274,047 279,531 559,781 573,43 
Contact process, new 567 , 509 512,119 1,164,718 1,058,945 
Zine yellow, (zinc chromate) (C.P 392 Gen -wesencdl 






Data for this tabulation have been taken from “Facts for Industry” series issued by 
Bureau of the Census. Production figures represent primary production and do not 
include purchased or transferred materials. Quantities produced by government-owned 
arsenals, ordnance works, and certain plants operated for the government by private 
industry are not included. Chemicals manufactured by TVA, however, are included 
All tons are 2,000 Ib. Where no figures are given data are either confidential or not 
yet available. ‘Includes a small amount of aqua ammonia. *Total wet and dry produc- 
tion, including juantities diverted for manufacture of caustic soda and sodium bicarbon- 
ate, and quant ties processed to finished light and flinished dense. *Not including quan- 
tities converted to finished dense. ‘Data collected in cooperation with the Bureau of 
Mines. "Figures represent total production of liquid materials, including quantities 
evaporated to solid caustic and reported as such. ‘Includes oleum grades, excludes 
spent acid. "Data for sulphuric acid manufactured as a byproduct of smelting opera- 
tions are included. 


United States Production of Synthetic Organic Chemicals 


January 1948 and January 1947 








January 
1948 1947 

Acetanilid 444,334 727 ,690 
Acetic acid 

Synthetic! 31,802,953 32,997 ,431 

Recovered 142,756,264 121,412,431 

Natural* 2,206,288 2,154,450 
Acetic anhydride® 62,700,326 49 , 157,280 
Acetone 6 044, 506 31,721,810 
Acetylsalicylic acid 079,411 925 455 












CHANGE 
OF 
ADDRESS 











(Continue 


“li on page 350) 





Director of Cireulation 
Chemical 
330 West 42nd Street, New York 18, N. Y. 


New Company Connection 


New Title or Position . 


Please change the address of my subscription. 
















Liquefiers in Southern Alkali Corporation 
chlorine and caustic soda plant, 
Lake Charles, La. Engineering and 
construction by The H. K. Ferguson Co. 
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Below ground, near Lake Charles, La., were large reserves of salt, suitable for making chlorine 
and caustic soda. Above ground, five miles away, was a large war surplus magnesium chloride plant, 

not at all suitable for making chlorine and caustic soda from the available salt. Could the existing 
plant be converted to a profitable chlorine producer for less money than a new plant would cost? 






The right answer called not only for the highest quality of engineering and construction, but also 

for a sound background of experience with the complicated problems peculiar to the ‘alkali industry. 
The Southern Alkali Corporation asked H. K. Ferguson engineers to work with them. Through 

intelligent salvaging of existing equipment and buildings, and skillful engineering to coordinate them 

with new facilities, the conversion cost far less in time and money than a new plant. And yet, it 

is producing chlorine and caustic soda as economically as a new unit designed especially for the purpose! 








This WORKAgiyyry fo produce profits is a characteristic of Ferguson engineered structures, 

whether in the field of chemicais, processing, manufacturing, or research. If you are 
interested in the competifive advantage it affords, 
please call, wire, or write our nearest office. 











The H.K. 
Ferguson 


Cleveland, The Ferguson Bidg., Phone CHerry 5870 
Houston, Texas, M&M Bidg., Phone PReston 9134 
New York City, 19 Rector St., Phone Digby 4-0500 


















Columbia Chlorine 

Cells in Southern Alkali 
plant are producing at 

10 to 20% above rated capacity 










U, 

rue MANY sow ond impor 
Pony tant aodvoncements have 
been made in the use and 
application of Fatty Acids. Woburn hes 
for many years been recognized for its 
leadership in this field. This has been 
ochieved through our close relations 
with users of organic chemicals and 
those who supply us with materials from 
which our products ore manufactured. 
In keeping with this spirit of co-op- 
eration, we have prepared oa series of 
technical bulletins providing factual in- 
formation describing the properties, 
uses and similar vital data concerning 
fatty acids, synthetic drying oils ond 
other important organic chemicals. We 
will be happy to send you a complete 
set of these informative pamphlets. 
Address request on your letterhead to 
the attention of Our Public Relations 

Department. 


Producer of 


SPECIFICATION FATTY ACIDS 





SYNTHETIC DRYING OILS and 
OTHER ORGANIC CHEMICALS 








WOBURN CHEMICAL CORPORATION (WN. J.) 


1200 Harrison Avenue + Harrison Pest Office 


KEARNY, WN. J. 

























U. S. Production of Certain Organic Chemicals (Cont. from page 348) 


January January 
1948 1947 
Aniline. . 9,488 617 8,772,510 
5-Ethy!-5 pheny!barbituric acid and salts (phenobarbital 61,772 39,172 
Ber zene 
Motor grade 
Tar distillers‘ , 686,277 
Coke-oven operators*. 1,210,717 2,172,956 
All other grades: 
Tar distillers* 1,178,998 . : 
Coke-oven operators*® 12,842,769 12,631,983 
Buty! alcohol, primary, normal 11,146,280 13 ,977 , 202 
Carbon bisulphide 30, 159 , 133 29, 187 ,527 
Carbon tetrachloride 18,638 275 15,765,452 
Chlorobenzene, mono 28 , 608 , 266 25,352 .334 
Creosote oi! 
Tar distillers* 9,510,471 10,696,738 
Coke-oven operators* 3,332,032 3 341,10 
Cresols, meta-para’.. 582,893 386,411 
Cresols, ortho-meta-para’. . 611,428 664,522 
Cresylic acid, refined*° 1,968,753 2,004,021 
Dibuty | phthalate 2,504 , 827 2,044,675 
Dichlorodiphenyltrichloroethane (DDT 2,331,546 4,002,242 
Ethy| acetate (85 percent 5,260,792 10, 185,200 
Ethylene glycol 23 007 , 536 17 ,554 628 
Ethy| ether 2,424,177 4,019 ,229 
Formaldehyde (37 percent by wt 53 497 ,372 46,340,624 
Hexachlorocyclohexane. . 1,317,068 147 , 833 
Methanol, natural® 1,455,382 1,467 ,480 
Methanol, synthetic 58,472,357 47,442,143 
Naphthalene: 
Tar distillers, less than 79° C Bs @6=—“—t«s en 
lar distillers, 79° C. and over. . . 9,009 , 590 8,690,728 
Coke-oven operators, less than 79° C 8,531,934 7,266,151 
Penicillin and salts* 6,601 ,355 3,130,354 
Pheno! 25,973 , 126 18,570,782 
Phthalic anhydride 12,433,117 11,687 ,485 
Styrene, government and private plants 26 ,005 410 38,179,621 
Toluene 
Coke oven operators 2,427 ,900 2,010 ,062 
All other 3,744,034 2,977 ,737 
Xylene, crude. . 3,359 083 3,737,720 





All data in pounds except benzene (gal.) creosote oil (gal.) toluene (gal.) Xylene 
(gal.) and penicillin (million Oxford units). Statistics collected and compiled by 
U. 8S. Tariff Commission except where noted. Absence of data on production indicates 
either that returns were unavailable or confidential. ‘Excludes the statistics on 
recovered acid. *Acid produced by direct process from wood and from calcium acetate. 
*All acetic anhydride including that from acetic by vapor-phase process. ‘Product of 
distillers who use purchased coal tar only or from oil-gas or water-gas produced 
or purchased by tar distillers. ®Statistics are given in terms of bulk medicinals only. 
*Statistics collected by Bureau of Mines. *Total production including data reported 
pete by coke-oven operators and by distillers of purchased coal tar. "Reported to 


S. Bureau of the Census. "Includes toluene produced from petroleum by any 


process 


"Includes refined cresylic acid from petroleum. 





AMOSITE 


ASBESTOS 
: FIBRES 


FOR FILTRATION, 
PLASTIC REINFORCEMENT 
AND OTHER 
INDUSTRIAL USES 


Amosite is an extremely long acid re- 
sistent asbestos fibre refined in South 
Africae. Wt is especially witable for 
filtration and similar processes. Avail- 
able in various grades and degrees of 
Opening to meet specific requirements. 





























UNION ASBESTOS 
& RUBBER CO. 











1821 S. 54th AVE., CICERO, ILL. 
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“GEMCO” SPHERICAL VALVES 
FOR MODERN IMPROVED PLANT METHODS 
Have Three Outstanding Advantages: 







...Save Time and Temper. 







..- Seat Positively. 


... Promote Sanitary 
Conditions. 






USED in handling dry granular and pasty substances .. . thru pipe lines . . . or 
in bins, hoppers and blenders. Old fashioned slide-gates are continuously being 
replaced by up-to-date GEMCO SPHERICAL GROUND VALVES. 


GEMCO SPHERICAL VALVES are made in various metals suitable to your service 
requirements; in sizes ranging from 2 to 16 inches. The ground disc, by its superior 
action, cuts sharply thru materials and scrapes the seat clean as it closes. Smooth, 
quick action ... a quarter turn fully opens or closes the valve . . . is long lasting 
and trouble-free . . . no replacement parts are necessary. 


Bronze seat is available for installations where danger of fire or explosion exists 
***SPARK PROOF! 


Write us for further information: 


GENERAL MACHINE COMPANY 


OF NEW JERSEY ESTABLISHED 1916 
Special Chemical and Mixing Machinery 
400 MARKET STREET, NEWARK 5, N. J. 
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What! Replace Over 300 Sizes 
of V-Belts with 


:|Only 4 Reels of VEELOS? 


rm four reels of Veelos, the link V-belt, into your 
stockroom and you can make up as many as 316 sizes. 
Or one reel may be all you need for a complete V-belt 
inventory. Belt replacements of any length for any 
type drive are always immediately available. Veelos 
is easily uncoupled and made endless. . . saves 
installation time. 

When you buy Veelos on reels, you end costly 
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ADJUSTABLE TO ANY LENGTH * ADAPTABLE TO ANY 





V-belt inventory. No need to stock spare sets of belts 
for each size drive. Obsolescence and deterioration are 
eliminated. Stock records are simplified. Standard reels 


of Veelos hold 100 feet . . . save storage space. 

Veelos is available in all standard sizes, fits all 
standard grooves. 

Sales engineers located in principal cities; over 300 
distributors throughout the country. 


NEW VEELOS CATALOG describes 14 distinct 
advantages of Veelos. Page after page of pictures 
show Veelos at work in a wide variety of industries. 
All the facts and full engineering data are given. 


MANHEIM MANUFACTURING & BELTING CO. 


MANHEIM, PENNSYLVANIA 


VEELOS is known as VEELINK outside of the United States 








Proposed Work 


Ill., Skokie—Portland Cement Assn., 33 West 
Grand Ave., Chicago, has purchased a 15 
acre site here and plans to construct a re- 
search laboratory. Carr & Wright, 333 
North Michigan Ave., Chicago, Archts. 


La., Opelousas—Humble Oil & Refining Co., 
1216 Main St., Houston, Tex., has taken 
an option on a site here and plans to con- 
struct a refinery. Estimated cost $1,250,000. 


O., Akron—Harwick Chemical Co. C. J. 
Harwick, Pres. Akron Savings & Loan 
Bidg., plans to construct a 2 story chemical 
factory for manufacturing plastics, a re- 
search laboratory and warehouse. Estimated 
cost $300,000. 


Tex., Baytown—Humble Oil & Refining Co., 
1216 Main St., Houston, plans to con- 
struct a pipe still here. Estimated cost 
$1,500,000. 


Tex., Deer Park—Shell Chemical Co., Deer 
Park, Houston, plans to construct a | story, 
64x120 ft. addition to its plant here. C. A. 
Mulvey & Associates, 2621 Caroline Ave., 
Houston, Engrs. Estimated cost $75,000. 


Tex., Fort Worth—Consolidated Chemical In- 
dustries, Inc., Old Denton Rd., >lans to 
construct a 1 story, 28x80 ft. adaition to 
its plant. Leonard P. Conley, N. P. Ander- 
son Blidg., Archt. Estimated cost $100,000. 


Tex., Houston—St. Joe Paper Co., Clinton 
Docks, plans to construct a paper box plant 
on a 38 acre site northwest of here. Esti- 
mated cost $1,500,000. 


Tex., Mt. Pleasant—Talco Asphalt & Refining 
Div. of American Liberty i Co., plans to 
reconstruct a portion of its refinery here 
Estimated cost $80,000. 


Tex., Tex City—Linde Air Products Co., 205 
East 42nd St., New York, N. Y.. plans to 


construct a 2 story plant here. Estimated 
cost $76,000. 
Wash., Longview—Pacific Paperboard Co., 


Longview, plans to construct a newsprint 
mill. Moore & Co., 450 Mission St., San 
Francisco, Calif.. Cons. Engr. Estimated 
cost $2,500,000 


B. C., Burnaby — Mainland Clay Products, 
Ltd., Burnaby, plans to construct an addi- 
tion to its plant. Estimated cost $150,000. 


Contracts Awarded 


Ala., Childersburg—American Development 
Co., ¢/o contractor, has awarded the con- 
tract for a rayon plant to Daniel Construc- 
tion Co., 822 7th Ave., S., Birmingham. 
Estimated cost $20,000,000 


Calif., Redwood City—Hodges Research Lab- 
oratory, c/o R. Dalton, Engr., 1725 Webster 
St., Oakland, has awarded the contract for a 
laboratory to Remmett Construction Co., 
Box 878, Palo Alto. Estimated cost $75,000. 


Del., Henry Clay (Claymont P. O.)—E. I. du 
Pont de Nemours & Co., Inc., 10th and 
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NEW CONSTRUCTION 


O., Cleveland—General 


———Current Projecte———. ——Cumulative 1948———_. 

Proposed Proposed 
Work Contracts Work Contracts 
New England $68 ,000 oo $1,361,000 
Middle Atlantic : 233 ,000 $2,276,000 12,379,000 
South $1,250,000 20,815,000 57,285, 000 61,044,000 
Middle West 800 , 000 6,066,000 12,650,000 17,388,000 
West of Mississippi 3,325,000 7,396,000 113,735,000 23 , 629, 000 
Far West 2,500,000 2,575,000 12, 150,000 25,279,000 
Canada... 150,000 9,000,000 30,740,000 20 ,795 ,000 
Ws oncocns $8,025,000 $46, 153,000 228,836,000 $161,875,000 


Orange Sts., Wilmington, has awarded the 
contract for an ammonia-semi-works, to J. A. 
Bader & Co., Inc., 923 Market St., Wil- 
mington. Estimated cost $100,000. 


Fla., Miami—McKesson & Robbins, Inc., c/o 
R. Law Weed, Archt., 1527 du Pont Bldg., 
has awarded the contract for a warehouse 
to Gust K. Newberg, Construction Co., 
7117 N.W. 5th Court, at $414,774. 


I}l., Chicago—Peoples Gas Light & Coke Co., 
122 South Michigan Ave., has awarded 
the contract for a battery of 51 byproduct 
underjet type coke ovens at the Crawford 
Ave. plant to Koppers Co., Inc., Koppers 
Bidg., Pittsburgh, Pa. Estimated cost will 
exceed $3,500,000. 


Ill., East St. Louis—Socony Vacuum Oil Co., 
26 Bway., New York 4, N. Y., has awarded 
the contract for modernizing its oil refinery 
to increase capacity from 21,000 to 30,000 
bbl. per day, installing floating roof storage 
tanks, thermal cracking units, naphtha re- 
forming units, distilling units, etc., on South 
20th St., to Bechtel Corp., 220 Montgomery 
St., San Francisco, Calif. Estimated cost 
will exceed $2,000,000. 


Ind., Fort Wayne—Pittsburgh Plate Glass Co., 
c/o C. H. Packer, has awarded the contract 
for a sales building and warehouse to Max 
Irmscher & Sons, 1113 Fort Wayne Bank 
Bldg. Estimated cost $150,000. 


Ila., Cedar Rapids—Eddy Paper Corp., will 
construct an industrial building with own 
forces. Estimated cost $500,000. 


Md., Baltimore—Noxzema Chemical Co., 
3100 Falls Cliff Rd., has awarded the con- 
tract for a 3 story, 80x200 ft. plant addi- 
tion to Consolidated Engineering Co., 20 
East Franklin St. 


Mass., New Bedford—Acushnet Process Co., 
744 Belleville Ave., has awarded the con- 
tract for a 2 story, 50x120 ft. addition to 
its plant for the manufacture of rubber 
goods to Olson & Appleby, 222 Union St. 
Estimated cost $68,000. 


Mo., Louisiana—Department of Interior, Bu- 
reau of Mines, Washington, D. C., has 
awarded the contract for the design and 
construction of a gas synthesis (Fischer- 
Tropsch process) demonstration plant near 
here to produce oil from coal to Koppers 
Co., Inc., Pittsburgh, Pa., at $4,413,250. 


Electric Co., Nela 
Park, has awarded the contract for altering 
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a building to create a chemical plant addi 
tion to group of experimental laboraton 
buildings to Sam W. Emerson Co., 18% 
Euclid Ave. Estimated cost $200,000. 


O., Cleveland—Harshaw Chemical Co., 1945 
East 97th St., has awarded the contract 
for a 3 story, 31x81 ft. addition to its plan: 
to H. K. Ferguson Co., 1783 East 11th & 
Estimated cost $73,000. 


O., Fremont—Fremont Rubber Co., Rober 
P. Johnson, Gen. Mgr., has awarded the con 














tract for an addtuon to its factory to 
Steinle-Wolfe, Inc., Fremont. Estimated 
cost $75,000. 





Pa., Pittsburgh—Standard Oil Co. of Pennsy!- 
vania, 35th St., has awarded the contract for 
a 2 story, 76x118 ft. laboratory and ware 
house to S. M. Siesel Co., 3528 Forbes St 
Estimated cost $75,000. 


S. C., Anderson—Anderson Industrial Bldgs, 
Inc., c/o contractor, has awarded the con 
tract for a rayon manufacturing plant to 
Daniel Construction Co., Greenville. Esti- 
mated cost $400,000. 


Tex., East Houston—Texas Pipe Line Co, 
Texas Bldg., Houston, has awarded the 
contract for a pump house to R. P. Fams 
worth Co., Inc., P. O. Box 74, Houston 
Estimated cost $78,000. 


Tex., Houston—Shell Oil Refinery, Shell Bidg,, 
has awarded the contract for a maintenance 
shop, shop and warehouse, and change house 
addition to Harold Van Buskirk & Co., Inc. 
Southern Standard Bldg. Estimated cost 
$2,405,000. 


Utah, Salt Lake City—Utah Oil Refining Co. 
Utah Oil Bldg., has awarded the contract 
for a propane deasphalting plant to M. W 
Kellogg Co., 225 Bway., New York, N. Y 
Estimated cost $2,500,000. 


Wis., Menasha—Marathon Corp., River St, 
has awarded the contract for a 1 story, 
150x200 ft. ink factory to C. R. Meyer 
Sons Co., 50 State St., Oshkosh. 


Ont., Belleville—The Bakelite Co. of Cam 
ada, Ltd., 163 Dufferin St., Toronto, has 
awarded the contract for a plant to Richard 
& B. A. Ryan, Ltd. 1808 William St, 
Montreal, Que. Estimated cost $2,000,000. 


Ont., Toronto—Lever Bros., Ltd., 229 Eastem 
Ave., has awarded the contract for plant 
tensions to Redfern Construction Co., 36 
Toronto St. Estimated cost $7,000,000. 











































